TECHNICAL SERIES RC-25 By ’) 5: 


Suggested 
Price 


RADIO CORPORATION OF AMERICA 


ELECTRONIC COMPONENTS AND DEVICES*HARRISON, NEW JERSEY 


Contents 


PAGE 


ELECTRONS, ELECTRODES, AND ELECTRON TUBES .. 3 
Electrons, Cathodes, Generic Tube Types, Diodes, Triodes, Tetrodes, 
Pentodes, Beam Power Tubes, Multi-Electrode and Multi-Unit Types, 
Receiving Tube Structure, Television Picture Tubes 


ELECTRON TUBE CHARACTERISTICS ......e-. 13 
ELECTRON TUBE APPLICATIONS. . 15 
General System Functions, Rectification, Detection, Amplification, 

TV Scanning, Sync, and Deflection, Oscillation, Frequency Con- 

version, and Tuning Indication with Electron-Ray Tubes 
ELECTRON TUBE INSTALLATION . Peek , 

Filament and Heater Power Supply, Heater- ie Cathode Connection, 

Plate Voltage Supply, Grid Voltage Supply, Screen-Grid Voltage 

Supply, Shielding, Dress of Circuit Leads, Filters, Output-Coupling 

Devices, High-Fidelity Systems, High-Voltage Considerations for 

Television Picture Tubes, Picture-Tube Safety Considerations 
INTERPRETATION. OF TUBE DATA ......... M91 
APPLICATION GUIDE FOR RCA RECEIVING TUBES .. . 97 
TECHNICAL DATA FOR RCA TUBE TYPES ...... 105 
PICTURE-TUBE CHARACTERISTICS CHART ..... . 495 
RCA VOLTAGE-REGULATOR AND 

VOLTAGE-REFERENCE TUBES 2 ° e e a ® ° e e ° 499 

ELECTRON TUBE TESTING « . \&.- ¢ © © © «© « «© « U0 
RESISTANCE-COUPLED AMPLIFIERS ..., . . . « « « « 504 
OUTLINES e e ® ® e s s e e s s e e e e J e e s 513 
CIRCUITS ‘ee e « e s 2 J e e s e e e s e e e s e 519 


INDEX ° e ® ® s ® e ® s e ® e e 2 e e e e e e 598 


Information furnished by RCA is believed to be accurate and reliable. However, no responsi- 
bility is assumed by RCA for its use; nor for any infringements of patents or other rights of 
third parties which may result from its use. No license is granted by implication or otherwise 
under any patent or patent rights of RCA 


Copyright 1966 by Radio Corporation of America (All Rights Reserved) 


Trade Mark(s) Registered 11-66 
® Marca(s) Registrada(s) Printed jn U.S.A. 


RCA 
Receiving Tube Manual 


THIS MANUAL, like its preceding editions, has 
been prepared to assist those who work or experiment 
with home-entertainment-type electron tubes and cir- 
cuits. It will be found valuable by engineers, service 
technicians, educators, experimenters, radio amateurs, 
hobbyists, students, and many others technically inter- 
ested in electron tubes. 


The material in this edition has been augmented and 
revised to include the recent technological advances in 
the electronics field. For more convenient referencing 
of the latest tube types, the Technical Data Section 
has been restricted to coverage of active RCA types; 
basic data for replacement and discontinued RCA tubes 
are given in the RCA Types for Replacement Use table. 
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Electrons, Electrodes 
and Electron Tubes 


HE electron tube is a marvelous 

device. It makes possible the per- 
forming of operations, amazing in con- 
ception, with a precision and a certainty 
that are astounding. It is an exceedingly 
sensitive and accurate instrument—the 
product of coordinated efforts of engi- 
neers and craftsmen. Its construction 
requires materials from every corner 
of the earth. Its use is world-wide. Its 
future possibilities, even in the light of 
present-day accomplishments, are but 
dimly foreseen, for each development 
opens new fields of design and appli- 
cation. 

The importance of the electron 
tube lies in its ability to control almost 
instantly the flight of the millions of 
electrons supplied by the cathode. It 
accomplishes this control with a mini- 
mum of energy. Because it is almost 
instantaneous in its action, the electron 
tube can operate efficiently and accu- 
rately at electrical frequencies much 
higher than those attainable with rotat- 
ing machines. 


Electrons 


All matter exists in the solid, 
liquid, or gaseous state. These three 
forms consist entirely of minute divi- 
sions known as molecules, which, in 
turn, are composed of atoms. Atoms 
have a nucleus which is a_ positive 
charge of electricity, around which re- 
volve tiny charges of negative electricity 
known as electrons. Scientists have es- 
timated that electrons weigh only 1/30- 
billion, billion, billion, billionths of an 
ounce, and that they may travel at 
speeds of thousands of miles per second. 

Electron movement may be accele- 
rated by the addition of energy. Heat is 


one form of energy which can be con- 
veniently used to speed up the electron. 
For example, if the temperature of a 
metal is gradually raised, the electrons 
in the metal gain velocity. When the 
metal becomes hot enough, some elec- 
trons may acquire sufficient speed to 
break away from the surface of the 
metal. This action, which is accelerated 
when the metal is heated in a vacuum, 
is utilized in most electron tubes to 
produce the necessary electron supply. 

An electron tube consists of a 
cathode, which supplies electrons, and 
one or more additional electrodes, 
which control and collect these elec- 
trons, mounted in an evacuated en- 
velope. The envelope may be made of 
glass, metal, ceramic, or a combination 
of these materials. 


Cathodes 


A cathode is an essential part of an 
electron tube because it supplies the 
electrons necessary for tube operation. 
When energy in some form is applied 
to the cathode, electrons are released. 
Heat is the form of energy generally 
used. The method of heating the cath- 
ode may be used to distinguish between 
the different forms of cathodes. For ex- 
ample, a directly heated cathode, or 
filament-cathode, is a wire heated by 
the passage of an electric current. An 
indirectly heated cathode, or heater- 
cathode, consists of a filament, or 
heater, enclosed in a metal sleeve. The 
sleeve carries the electron-emitting ma- 
terial on its outside surface and is 
heated by radiation and conduction 
from the heater. 

A filament, or directly heated cath- 
ode, such as that shown in Fig. 1 may 
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be further classified by identifying the 
filament or electron-emitting material. 
The materials in regular use are tung- 
sten, thoriated tungsten, and metals 
which have been coated with alkaline- 
earth oxides. Tungsten filaments are 
made from the pure metal. Because 
they must operate at high temperatures 
(a dazzling white) to emit sufficient 
electrons, a relatively large amount of 
filament power is required. 

Thoriated-tungsten filaments are 
made from tungsten impregnated with 
thorium oxide. Due to the presence of 
thorium, these filaments liberate elec- 
trons at a more moderate temperature 
of about 1700°C (a bright yellow) and 
are, therefore, much more economical 
of filament power than are pure tung- 
sten filaments. 

Alkaline earths are usually applied 
as a coating on a nickel-alloy wire or 
ribbon. This coating, which is dried in 
a relatively thick layer on the filament, 
requires only a relatively low tempera- 
ture of about 700-750°C (a dull red) 
to produce a copious supply of elec- 
trons. Coated filaments operate very 
efficiently and require relatively little 
filament power. However, each of these 
cathode materials has special advan- 
tages which determine the choice for a 
particular application. 

Directly heated filament-cathodes 
require comparatively little heating 
power. They are used in tube types de- 
signed for battery operation because it 
is, of course, desirable to impose as 
small a drain as possible on the bat- 
teries. They are also used in rectifiers 
such as the 1G3GT/1B3GT and the 
SY3GF. 

An indirectly heated cathode, or 
heater-cathode, consists of a thin metal 
-sleeve coated with electron-emitting ma- 
terial such as alkaline-earth oxides. The 
-emissive surface of the cathode is main- 
tained at the required temperature 
(approximately 1050°K) by resistance- 
Heating of a tungsten or tungsten-alloy 
wire. which is placed inside the cath- 


ode sleeve and electrically insulated 


from it, as shown in Fig. 2. The heater 
is used only for the purpose of heat- 
ing the cathode sleeve and sleeve coat- 
ing to an electron-emitting temperature. 
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Useful emission does not take place 
from the heater wire. 

A new dark heater insulating coat- 
ing developed by RCA has better heat 
transfer than earlier aluminum-oxide 
coatings, and makes it possible to oper- 
ate heaters at lower temperatures for 
given power inputs. Because the tensile 
strength of the heater wire increases 
at the lower operating temperatures, 
tubes using dark heaters have increased 
reliability, stability, and life. 


CATHODE 
INSULATED GOATING 
HEATER | 


Fig. 2—Indirectly 
heated cathode or 
heater-cathode. 


Fig. 1—Filament 
or directly heated 
cathode. 


The heater-cathode construction is 
well adapted for use in electron tubes 
intended for operation from ac power 
lines and from storage batteries. The 
use of separate parts for emitter and 
heater functions, the electrical insula- 
tion of the heater from the emitter, 
and the shielding effect of the sleeve 
may all be utilized in the design of the 
tube to minimize the introduction of 
hum from the ac heater supply and to 
minimize electrical interference which 
might enter the tube circuit through the 
heater-supply line. From the viewpoint 
of circuit design, the heater-cathode 
construction offers advantages in con- 
nection flexibility because of the elec- 
trical separation of the heater from the 
cathode. 

Another advantage of the heater- 
cathode construction is that it makes 
practical the design of a rectifier tube 
having close spacing between its cath- 
ode and plate, and of an amplifier tube 
having close spacing between its cath- 
ode and grid. In a close-spaced rectifier 
tube, the voltage drop in the tube is 
low, and, therefore, the regulation is 
improved. In an amplifier tube, the 


close spacing increases the gain obtain- 
able from the tube, Because of the 
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advantages of the heater-cathode con- 
struction, almost all present-day receiv- 
ing tubes designed for ac operation 
have heater-cathodes. ip 


Generic Tube Types 


Electrons are of no value in an 
electron tube unless they can be put to 
work. Therefore, a tube is designed 
with the parts necessary to utilize elec- 
trons as well as those required to pro- 
duce them. These parts consist of a 
cathode and one or more supplemen- 
tary electrodes. The electrodes are en- 
closed in an evacuated envelope having 
the necessary connections brought out 
through air-tight seals. The air is re- 
moved from the envelope to allow free 
movement of the electrons and to pre- 
vent injury to the emitting surface of 
the cathode. 

When the cathode is heated, elec- 
trons leave the cathode surface and 
form an invisible cloud in the space 
around it. Any positive electric poten- 
tial within the evacuated envelope of- 
fers a strong attraction to the electrons 
(unlike electric charges attract; like 
charges repel). Such a positive electric 
potential can be supplied by an anode 
(positive electrode) located within the 
tube in proximity to the cathode. 


Diodes 


The simplest form of electron tube 
contains two electrodes, a cathode and 
an anode (plate), and is often called a 
diode, the family name for a two-elec- 
trode tube. In a diode, the positive 
potential is supplied by a suitable elec- 
trical source connected between the 
plate terminal and a cathode terminal, 
as shown in Fig. 3. Under the influence 
of the positive plate potential, electrons 
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Fig. 3—Basic diode circuit, 


flow from the cathode to the plate and 
return through the external plate-bat- 
tery circuit to the cathode, thus com- 
pleting the circuit. This flow of electrons 
is known as the plate current. : 

If a negative potential is applied to 
the plate, the free electrons in the space 
surrounding the cathode will be forced 
back to the cathode and no plate cur- 
rent will flow. If an alternating voltage 
is applied to the plate, the plate is al- 
ternately made positive and negative. 
Because plate current flows only during 
the time when the plate is positive, cur- 
rent flows through the tube in only one 
direction and is said to be rectified. 
Fig. 4 shows the rectified output current 
produced by an alternating input volt- 
age. 


RECTIFIED 
OUTPUT CURRENT _ 


PLATE CURRENT 


PLATE VOLTS 


ALTERNATING 
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Fig. 4—Current characteristics of rectifier 
circuit. 


Diode rectifiers are used in ac re- 
ceivers to convert the ac supply voltage 
to dc voltage for the electrodes of the 
other tubes in the receiver. Rectifier 
tubes having only one plate and one 
cathode, such as the 35W4, are called 
half-wave rectifiers, because current 
can flow only during one-half of the 
alternating-current cycle. When two 
plates and one or more cathodes are 
used in the same tube, current may be 
obtained on both halves of the ac cycle. 
The 6X4, 5Y3GT, and SU4GB are ex- 
amples of this type and are called 
full-wave rectifiers. 

Not all of the electrons emitted by 
the cathode reach the plate. Some re- 
turn to the cathode, while others re- 
main in the space between the cathode 
and plate for a brief period to produce 
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an effect known as space charge. This 
charge has a repelling action on other 
electrons which leave the cathode sur- 
face and impedes their passage to the 
plate. The extent of this action and the 
amount of space charge depend on the 
cathode temperature, the distance be- 
tween the cathode and the plate, and 
the plate potential. The higher the plate 
potential, the less is the tendency for 
electrons to remain in the space-charge 
region and repel other electrons. This 
effect may be noted by applying increas- 
ingly higher plate voltages to a tube 
operating at a fixed heater or filament 
voltage. Under these conditions, the 
maximum number of available electrons 
is fixed, but increasingly higher plate 
voltages will succeed in attracting a 
greater proportion of the free electrons. 

Beyond a certain plate voltage, 
however, additional plate voltage has 
little effect in increasing the plate cur- 
rent because all of the electrons emitted 
by the cathode are already being drawn 
to the plate. This maximum current, 
illustrated in Fig. 5, is called saturation 
current. Because it is an indication of 
the total number of electrons emitted, 
it is also known as emission current or 
simply emission. 


NUMBER OF ELECTRONS 
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Fig. 5—Current characteristic of diode 
tube. 


Although tubes are sometimes 
tested by measurement of their emission 
current, it is generally not advisable to 
measure the full value of emission be- 
cause this value would be sufficiently 
large to cause change in the tube char- 
acteristics or even to damage the tube. 
Consequently, while the test value of 
emission current is somewhat larger 
than the maximum current which will 
be required from the cathode in the 
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use of the tube, it is ordinarily less 
than the full emission current. The 
emission test, therefore, is used to in- 
dicate whether the cathode can supply 
a sufficient number of electrons for 
satisfactory operation of the tube. 

If space charge were not present to 
repel electrons coming from the cath- 
ode, the same plate current could be 
produced at a lower plate voltage. One 
way to make the effect of space charge 
small is to make the distance between 
plate and cathode small. This method 
is used in rectifier types having heater- 
cathodes, such as the 5V4GA and the 
6AX5GT. In these types the radial dis- 
tance between cathode and plate is only 
about two hundredths of an inch. 

Another method of reducing space- 
charge effect is utilized in mercury- 
vapor rectifier tubes. When such tubes 
are operated, a small amount of mer- 
cury contained in the tube is partially 
vaporized, filling the space inside the 
bulb with mercury atoms. These atoms 
are bombarded by electrons on their 
way to the plate. If the electrons are 
moving at a sufficiently high speed, the 
collisions tear off electrons from the 
mercury atoms. The mercury atom is 
then said to be “ionized,” i.e., it has lost 
One or more electrons and, therefore, 
has a positive charge. Ionization is evi- 
denced by a bluish-green glow between 
the cathode and plate. When ionization 
occurs, the space charge is neutralized 
by the positive mercury atoms so that 
increased numbers of electrons are 
made available. Mercury-vapor tubes 
are used primarily for power rectifiers. 

Ionic-heated-cathode rectifiers de- 
pend on gas ionization for their opera- 
tion. These tubes are of the full-wave 
design and contain two anodes and a 
coated cathode sealed in a bulb con- 
taining a reduced pressure of inert gas. 
The cathode becomes hot during tube 
operation, but the heating effect is 
caused by bombardment of the cath- 
ode by ions within the tube rather than 
by heater or filament current from an 
external source. 

The internal structure of an ionic- 
heated-cathode tube is designed so that 
when sufficient voltage is applied to the 
tube, ionization of the gas occurs be- 
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tween the anode which is instan- 
taneously positive and the cathode. 
Under normal operating voltages, ioni- 
zation does not take place between the 
anode that is negative and the cathode, 
so that. the requirements for rectifica- 
_ tion are satisfied. The initial small flow 
of current through the tube is sufficient 
to raise the cathode temperature quickly 
to. incandescence, whereupon the cath- 
ode emits electrons. The voltage drop 
in such tubes is slightly higher than 
that of the usual hot-cathode gas rec- 
tifiers because energy is taken from the 
ionization discharge to keep the cath- 
ode at operating temperature. Proper 
operation of these rectifiers requires a 
minimum flow of load current at all 
times to maintain the cathode at the 
temperature required to supply sufficient 
emission. 


Triodes 


When a third electrode, called the 
grid, is placed between the cathode and 
plate, the tube is known as a triode, the 
family name for a three-electrode tube. 
The grid usually consists of relatively 
fine wire wound on two support rods 
(siderods) and extending the length of 
the cathode. The spacing between turns 
of wire is large compared with the size 
of the wire so that the passage of elec- 
trons from cathode to plate is prac- 
tically unobstructed by the grid. In 
some types, a frame grid is used. The 
frame consists of two siderods supported 
by four metal straps. Extremely fine 
lateral wire (diameter of 0.5 mil or less) 
is wound under tension around the 
frame. This type of grid permits the 
use of closer spacings between grid 
wires and between tube electrodes, and 
thus improves tube performance. 

The purpose of the grid is to con- 
trol the flow of plate current. When a 
tube is used as an amplifier, a negative 
dc voltage is usually applied to the 
grid. Under this conditon the grid does 
not draw appreciable current. 

The number of electrons attracted 
to the plate depends on the combined 
effect of the grid and plate polarities, as 
shown in Fig. 6. When the plate is posi- 
tive, as is normal, and the dc grid volt- 


age is made more. and more negative, 
the plate is less able to attract electrons 
to it and plate current decreases. When 
the grid is made less and less negative 
(more and more positive), the plate 
more readily attracts electrons to it and 
plate current increases. Hence, when 
the voltage on the grid is varied in ac- 
cordance with a signal, the plate cur- 
rent varies with the signal. Because a 
small voltage applied to the grid can 
control a comparatively large amount 
of plate current, the signal is ampli- 
fied by the tube. Typical three-electrode 
tube types are the 6C4 and 6AF4A. 
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Fig. 6—Basic triode circuit. 


The grid, plate, and cathode of a 
triode form an electrostatic system, each 
electrode acting as one plate of a small 
capacitor. The capacitances are those 
existing between grid and plate, plate 
and cathode, and grid and cathode. 
These capacitances are known as inter- 
electrode capacitances. Generally, the 
capacitance between grid and plate is 
of the most importance. In high-gain 
radio-frequency amplifier circuits, this 
capacitance may act to produce unde- 
sired coupling between the input circuit, 
the circuit between grid and cathode, 
and the output circuit, the circuit be- 
tween plate and cathode. This coupling 
is undesirable in an amplifier because 
it may cause instability and unsatisfac- 
tory performance. 


Tetrodes 


The capacitance between grid and 
plate can be made small by mounting 
an additional electrode, called the 
screen grid (grid No. 2), in the tube. 
With the addition of the grid No. 2, 
the tube has four electrodes and is, ac- 
cordingly, called a tetrode. The screen 
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grid or grid No. 2 is mounted between 
the grid No. 1 (control grid) and the 
plate, as shown in Fig. 7, and acts as 
an electrostatic shield between them, 
thus reducing the grid-to-plate capaci- 
tance. The effectiveness of this shield- 
ing action is increased by a_ bypass 
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Fig. 7—Basic tetrode circuit. 


capacitor connected between screen grid 
and cathode. By means of the screen 
grid and this bypass capacitor, the grid- 
plate capacitance of a tetrode is made 
very small. In practice, the grid-plate 
capacitance is reduced from several 
picofarads (pF) for a triode to 0.01 pF 
or less for a screen-grid tube. 

The screen grid has another desir- 
able effect in that it makes plate current 
practically independent of plate voltage 
Over a certain range. The screen grid is 
operated at a positive voltage and, 
therefore, attracts electrons from the 
cathode. However, because of the com- 
paratively large space between wires of 
the screen grid, most of the electrons 
drawn to the screen grid pass through 
it to the plate. Hence the screen grid 
supplies an electrostatic force pulling 
electrons from the cathode to the plate. 
At the same time the screen grid shields 
the electrons between cathode and 
screen grid from the plate so that the 
plate exerts very little electrostatic 
force on electrons near the cathode. 

So long as the plate voltage is 
higher than the screen-grid voltage, 
plate current in a screen-grid tube de- 
pends to a great degree on the screen- 
grid voltage and very little on the plate 
voltage. The fact that plate current in 
a screen-grid tube is largely independ- 
ent of plate voltage makes it possible 
to obtain much higher amplification 
with a tetrode than with a triode. The 
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low grid-plate capacitance makes it 
possible to obtain this high amplifica- 
tion without plate-to-grid feedback and 
resultant ‘instability. In receiving-tube 
applications, the tetrode has been re- 
placed to a considerable degree by the 
pentode. 


Pentodes 


In all electron tubes, electrons 
striking the plate may, if moving at suf- 
ficient speed, dislodge other electrons. 
In two- and three-electrode types, these © 
dislodged electrons usually do not cause 
trouble because no positive electrode 
other than the plate itself is present to 
attract them. These electrons, therefore, 
are drawn back to the plate. Emission 
caused by bombardment of an electrode 
by electrons from the cathode is called 
secondary emission because the effect is 
secondary to the original cathode emis- 
sion. 

In the case of screen-grid tubes, the 
proximity of the positive screen grid to 
the plate offers a strong attraction to 
these secondary electrons, and particu-' 
larly so if the plate voltage swings lower 
than the screen-grid voltage. This effect 
reduces the plate current and limits the 
useful plate-voltage swing for tetrodes. 

The effects of secondary emission 
are minimized when a fifth electrode is 
placed within the tube between the 
screen grid and plate. This fifth elec- 
trode is known as the suppressor grid 
(grid No. 3) and is usually connected 
to the cathode, as shown in Fig. 8. Be- 
cause of its negative potential with 
respect to the plate, the suppressor grid 
retards the flight of secondary electrons 
and diverts them back to the plate. 
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Fig. 8—Basic pentode circuit. 


ELECTRONS, ELECTRODES AND ELECTRON ‘TUBES 9 


The family name for a five-elec- 
trode tube is “pentode.” In power-out- 
put pentodes, the suppressor grid makes 
possible higher power output with lower 
grid-driving voltage; in radio-frequency 
amplifier pentodes, the suppressor grid 
makes possible high voltage amplifica- 
tion at moderate values of plate volt- 
age. These desirable features result 
from the fact that the plate-voltage 
swing can be made very large. In fact, 
the plate voltage may be as low as, 
or lower than, the screen-grid voltage 
without serious loss in signal-gain capa- 
bility. Representative pentodes used for 
power amplification are the 6CL6 and 
6K6GT; representative pentodes used 
for voltage amplification are the 6AU6A, 
6BA6, and 5879. 


Beam Power Tubes 


A beam power tube is a tetrode or 
pentode in which directed electron 
beams are used to increase substantially 
the power-handling capability of the 
tube. Such a tube contains a cathode, 
a control grid (grid No. 1), a screen 
grid (grid No. 2), a plate, and, op- 
tionally, a suppressor grid (grid No. 3). 
When a beam power tube is designed 
without an actual suppressor grid, the 
electrodes are so spaced that secondary 
emission from the plate is suppressed 
by space-charge effects between screen 
grid and plate. The space charge is 
produced by the slowing up of electrons 
traveling from a high-potential screen 
grid to a lower-potential plate. In this 
low-velocity region, the space charge 
produced is sufficient to repel second- 
ary electrons emitted from the plate 
and to cause them to return to the 
plate. 

Beam power tubes of this design 
employ beam-confining electrodes at 
cathode potential to assist in producing 
the desired beam effects and to prevent 
stray electrons from the plate from re- 
turning to the screen grid outside of the 
beam. A feature of a beam power tube 
is its low screen-grid current. The screen 
grid and the control grid are spiral wires 
wound so that each turn of the screen 
grid is shaded from the cathode by a 
grid turn. This alignment of the screen 


grid and control grid causes the elec- 
trons to travel in sheets between the 
turns of the screen grid so that very 
few of them <strike the screen grid. 
Because of the effective suppressor ac- 
tion provided by space charge and be- 
cause of the low current drawn by the 
screen grid, the beam power tube has 
the advantages of high power output, 
high power sensitivity, and high effi- 
ciency. 

Fig. 9 shows the structure of a 
beam power tube employing space- 
charge suppression and illustrates how 
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Fig. 9—Structure of beam power tube 
showing beam-confining action. 


the electrons are confined to beams. 
The beam condition illustrated is that 
for a plate potential less than the 
screen-grid potential. The high-density 
space-charge region is indicated by the 
heavily dashed lines in the beam. Note 
that the edges of the beam-confining 
electrodes coincide with the dashed por- 
tion of the beam. In this way the 
space-charge potential region is ex- 
tended beyond the beam boundaries 
and stray secondary electrons are pre- 
vented from returning to the screen 
grid outside of the beam. The space- 
charge effect may also be obtained by 
use of an actual suppressor grid. Ex- 
amples of beam power tubes are 
6AQSA, 6L6GC, 6V6GTA, and 50CS. 


Multi-Electrode and 
Multi-Unit Tubes 


Early in the history of tube devel- 
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opment and application, tubes were de- 
signed for a general service; that is, a 
single tube type—a triode—was used as 
a radio-frequency amplifier, an inter- 
mediate-frequency amplifier, an audio- 
frequency amplifier, an oscillator, or a 
detector. Obviously, with this diversity 
of application, one tube did not meet all 
requirements to the best advantage. 

Later and present trends of tube 
design are the development of “spe- 
cialty” types. These types are intended 
either to give optimum performance in 
a particular application or to combine 
in one bulb functions which formerly 
required two or more tubes. The first 
class of tubes includes such examples 
of specialty types as the 6CB6A and 
6BY6. Types of this class generally 
require more than three electrodes to 
obtain the desired special characteristics 
and may be broadly classed as multi- 
electrode types. The 6BY6 is an espe- 
cially interesting type in this class. 
This tube has an unusually large num- 
ber of electrodes, namely seven, ex- 
clusive of the heater. Plate current in 
the tube is varied at two different fre- 
quencies at the same time. The tube is 
designed primarily for use as a com- 
bined sync separator and sync clipper 
in television receivers. 

The second class includes multi- 
unit tubes such as the twin-diode triodes 
6CN7 and 6AV6, as well as triode-pen- 
todes such as the 6U8A and 6X8. This 
class also includes class A twin triodes 
such as the 6CG7 and 12AX7A, and 
types such as the 6CM7 containing dis- 
similar triode units used primarily as 
combined vertical oscillators and ver- 
tical deflection amplifiers in television 
receivers. Full-wave rectifiers are also 
multi-unit types. 

A third class of tubes combines fea- 
tures of each of the other two classes. 
Typical of this third class are the penta- 
erid-converter types 6BE6 and 6SA7. 
These tubes are similar to the multi- 
electrode types in that they have seven 
electrodes, all of which affect the elec- 
tron stream; and they are similar to the 
multi-unit tubes in that they perform 
simultaneously the double function of 
oscillator and mixer in superheterodyne 
receivers.. 
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Receiving Tube Structure 


Receiving tubes generally utilize a 
glass or metal envelope and a base. 
Originally, the base was made of metal 
or molded phenolic material. Types 
having a glass envelope and a molded 
phenolic base include the “octal” types 
such as the 5U4GB and the 6SN7GTB. 
Types having a metal envelope and 
molded phenolic octal base include the 
6F6 and the 6L6. Many modern types 
utilize integral glass bases. Present-day 
conventional tube designs utilizing glass 
envelopes and integral glass bases in- 
clude the seven-pin and nine-pin mini- 
ature types, the nine-pin novar and 
mneonoval types, and the twelve-pin duo- 
decar types. Examples of the seven-pin 
miniature types are the 6AU6A and 
6BN6. Examples of the nine-pin mini- 
ature types are the 12AU7A and 6EA8. 
Examples of the novar types are the 
6BH3 and 7868. The nine-pin base for 
the novar types has a relatively large 
pin-circle diameter and long pins to 
insure firm retention of the tube in its 
socket, 

The nuvistor concept provided a 
new approach to electron tube design. 
Nuvistor tubes utilize a light-weight 
cantilever-supported cyclindrical elec- 
trode structure housed in a ceramic- 
metal envelope. These tubes combine 
new materials, processes, and fabrica- 
tion techniques. Examples of the nu- 
vistor are the 6CW4 and the 6DV4. 


Television Picture Tubes 


The picture tube, or kinescope, is 
a multi-electrode tube used principally 
in television receivers for picture dis- 
play. It consists essentially of an elec- 
tron gun, a glass or metal-and-glass 
envelope and face-plate combination, 
and a fluorescent screen. 

The electron gun includes a cath- 
ode for the production of free elec- 
trons, one or more control electrodes 
for accelerating the electrons in the 
beam, and, optionally, a device for 
“trapping” unwanted ions out of the 
electron beam. 

Focusing of the beam is accom- 
plished either electromagnetically by 
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means of a focusing coil placed on the 
neck of the tube, or electrostatically, 
as shown in Fig. 10, by means of a 
focusing electrode (grid No. 4) within 
the envelope of the tube. The screen 
is a white-fluorescing phosphor P4 of 
either the silicate or the sulfide type. 

Deflection of the beam is accom- 
plished either electrostatically by means 
of deflecting electrodes within the enve- 
lope of the tube, or electromagnetically 
by means of a deflecting yoke placed 
on the neck of the tube. Fig. 10 shows 
the structure of the gun section of a 
picture tube and illustrates how the 
electron beam is formed and how the 
beam is deflected by means of an elec- 
tromagnetic deflecting yoke. In _ this 
type of tube, ions in the beam are 
prevented from damaging the fluores- 
cent screen by an aluminum film on 
the gun side of the screen. This film 
not only “traps” unwanted ions, but 
also improves picture contrast. In many 
types of non-aluminized tubes, ions 
are separated from the electron beam 
by means of a tilted-gun and ion-trap- 
magnet arrangement. 

Color television picture tubes are 
similar to black-and-white picture tubes, 
but differ in three major ways: (1) The 
light-emitting screen is made up of trios 


of phosphor dots deposited in an inter- 
laced pattern. Each dot of a trio is capa- 
ble of emitting light in one of the three 
primary colors (red, green, or blue). 
(2) A shadow mask mounted near the 
screen of the tube contains over 300,- 
000 apertures, one for each of the 
phosphor dot trios. This mask provides 
color separation by shadowing two of 
the three phosphor dots of each trio. 
(3) Three closely spaced electron guns, 
built as a unit, provide separate beams 
for excitation of the three different 
color-phosphor-dot arrays. Thus it is 
possible to control the brightness of 
each of the three colors independently 
of the other two. Fig. 11 shows a cut- 
away view of a color television picture 
tube. 

The three electron guns are 
mounted with their axes tilted toward 
the central axis of the envelope, and 
are spaced 120 degrees with respect to 
each other. The focusing electrodes of 
the three guns are interconnected in- 
ternally, and their potential is adjusted 
to cause the separate beams to focus 
at the phosphor-dot screen. All three 
beams must be made to converge ait 
the screen while they are simultaneously 
being deflected. Convergence is accom- 
plished by the action of static and 
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Fig. 10—Structure of television-picture-tube electron gun. 
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dynamic magnetic fields set up by 
the radial-converging magnet assembly 
mounted on the neck of the tube. 
These fields are coupled into the radial- 
converging pole pieces within the tube. 
Another pair of pole pieces in the 
tube is activated by the lateral-converg- 
ing magnet also mounted on the neck 
of the tube. These pole pieces permit 
lateral shift in position of the blue 
beam in opposition to the lateral shift 
of the green and red beams. 
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A purifying magnet is used with 
color picture tubes to provide a mag- 
netic field, adjustable in magnitude and 
direction, to effect register over the en- 
tire area of the screen. A magnetic 
shield is used to minimize the effects 
of the earth’s magnetic field. 

Deflection of the three beams is 
accomplished simultaneously by a de- 
flecting yoke using four electromagnetic 
coils similar to the deflecting yoke used 
for black-and-white picture tubes. 
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Fig. 11—Cutaway view of color television picture tube. 


Electron Tube 
Characteristics 


HE term “characteristics” is used to 

identify the distinguishing electrical 
features and values of an electron tube. 
These values may be shown in curve 
form or they may be tabulated. When 
the characteristics values are given in 
curve form, the curves may be used for 
the determination of tube performance 
and the calculation of additional tube 
factors. | 

Tube characteristics are obtained 
from electrical measurements of a tube 
in various circuits under certain definite 
conditions of voltages. Characteristics 
may be further described by denoting 
the conditions of measurements. For 
example, Static Characteristics are the 
values obtained with different dc po- 
tentials applied to the tube electrodes, 
while Dynamic Characteristics are the 
values obtained with an ac voltage on 
a control grid under various condi- 
tions of dc potentials on the electrodes. 
The dynamic characteristics, therefore, 
are indicative of the performance capa- 
bilities of a tube under actual working 
conditions. i 

Static characteristics may be shown 
by plate characteristics curves and 
transfer (mutual) characteristics curves. 
These curves present the same informa- 
tion, but in two different forms to 
increase its usefulness. The plate char- 
acteristic curve is obtained by varying 
plate voltage and measuring plate cur- 
rent for different grid-bias voltages, 
while the transfer-characteristic curve 
is obtained by varying grid-bias voltage 


and measuring plate current for differ- 


ent plate voltages. A plate-characteristic 
family of curves is shown in Fig. 12. 
Fig. 13 gives the transfer-characteristic 
family of curves for the same tube. 
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Dynamic characteristics include 
amplification factor, plate resistance, 
control-grid——plate transconductance, 
and certain detector characteristics, and 
may be shown in curve form for varia- 
tions in tube operating conditions. 
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Fig. 12—Family of plate-characteristics 
curves. 


The amplification factor, or mw, is 
the ratio of the change in plate voltage 
to a change in control-electrode voltage 
in the opposite direction, under the 
condition that the plate current remains 
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Fig. 13—Family of transfer-characteristics 
curves. 


unchanged and that all other electrode 
voltages aré maintained constant. For 
example; if, when the plate voltage 
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is made 1 volt more positive, the con- 
trol-electrode (grid-No. 1) voltage must 
be made 0.1 volt more negative to hold 
plate current unchanged, the amplifica- 
tion factor is 1 divided by 0.1, or 10. 
In other words, a small voltage varia- 
tion in the grid circuit of a tube has 
the same effect on the plate current as 
a large plate-voltage change—the lat- 
ter equal to the product of the grid- 
voltage change and amplification factor. 
The uw of a tube is often useful for 
calculating stage gain. This use is dis- 
cussed in the Electron Tube Applica- 
tions section. 

Plate resistance (r,) of an electron 
tube is the resistance of the path be- 
tween cathode and plate to the flow of 
alternating current. It is the quotient 
of a small change in plate voltage di- 
vided by the corresponding change in 
plate current and is expressed in ohms, 
the unit of resistance. Thus, if a change 
of 0.1 milliampere (0.0001 ampere) is 
produced by a plate-voltage variation of 
1 volt, the plate resistance is 1 divided 
by 0.0001, or 10000 ohms. 

Contro!-grid—plate transconduct- 
ance, or simply transconductance (gn), 
is a factor which combines in one term 
the amplification factor and the plate 
resistance, and is the quotient of the 
first divided by the second. This term 
has also been known as mutual conduct- 
ance. Transconductance may be more 
strictly defined as the quotient of a small 
change in plate current (amperes) di- 
vided by the small change in the con- 
trol-grid voltage producing it, under 
the condition that all other voltages 
remain unchanged. Thus, if a_ grid- 
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voltage change of 0.5 volt causes a 
plate-current change of 1 milliampere 
(0.001 ampere), with all other voltages 
constant, the transconductance is 0.001 
divided by 0.5, or 0.002 mho. A “mho” 
is the unit of conductance and was 
named by spelling ohm backwards. For 
convenience, a millionth of a mho, or 
a micromho (umho), is used to express 
transconductance. Thus, in the exam- 
ple, 0.002 mho is 2000 micromhos. 

Conversion transconductance (g.) 
is a characteristic associated with the 
mixer (first detector) function of tubes 
and may be defined as the quotient of 
the intermediate-frequency (if) current 
in the primary of the if transformer di- 
vided by the applied radio-frequency 
(rf) voltage producing it; more pre- 
cisely, it is the limiting value of this 
quotient as the rf voltage and if current 
approach zero. When the performance 
of a frequency converter is determined, 
conversion transconductance is used in 
the same way as _ control-grid—plate 
transconductance is used in single-fre- 
quency amplifier computations. 

The plate efficiency of a power am- 
plifier tube is the ratio of the ac power 
output (P.) to the product of the aver- 
age dc plate voltage (E,) and dc plate 
current (I,) at full signal, or 


Plate efficiency __ Po watts 
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The power sensitivity of a tube is 
the ratio of the power output to the 
square of the input signal voltage (Ein), 
and is expressed in mhos as follows: 


Po watts 


Power sensitivity (mhos) = fea caeeaye 
n, 


Electron Tube 
Applications 


“WHE diversified applications of an 

electron receiving tube have, within 
the scope of this section, been treated 
under seven headings: Rectification; 
Detection; Amplification; TV Scanning, 
Sync, and Deflection; Oscillation; Fre- 
quency Conversion; and Tuning Indica- 
tion with Electron-Ray Tubes. Although 
these operations may take place at 
either radio or audio frequencies and 
may involve the use of different cir- 
cuits and different supplemental parts, 
the general considerations of each kind 
of operation are basic. 


General System Functions 


When speech, music, or video in- 
formation is transmitted from a radio 
or television station, the station radiates 
a modulated radio-frequency (rf) car- 
rier. The function of a radio or tele- 
vision receiver is simply to reproduce 
the modulating wave from the modu- 
lated carrier. 

As shown in Fig. 14, a superhetero- 
dyne radio receiver picks up the trans- 
mitted modulated rf signal, amplifies it 
and converts it to a modulated inter- 
mediate-frequency (if) signal, amplifies 
the modulated if signal, separates the 
modulating signal from the basic car- 
rier wave, and amplifies the resulting 
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audio signal to a level sufficient to pro- 
duce the desired volume in a speaker. 
In addition, the receiver usually includes 
some means of producing automatic 
gain control (agc) of the modulated 
signal before the audio information is 
separated from the carrier. 

The transmitted rf signal picked up 
by the radio receiver may contain either 
amplitude modulation (AM) or fre- 
quency modulation (FM). (These mod- 
ulation techniques are described later 
in the section on Detection.) In either 
case, amplification prior to the detector 
stage is performed by tuned amplifier 
circuits designed for the proper fre- 
quency and bandwidth. Frequency con- 
version is performed by mixer and 
oscillator circuits or by a single con- 
verter stage which performs both mixer 
and oscillator functions. Separation of 
the modulating signal is normally ac- 
complished by one or more diodes in 
a detector or discriminator circuit. Am- 
plification of the audio signal is then 
performed by one or more audio am- 
plifier stages. 

Audio-amplifier systems for phono- 
graph or tape recordings are similar to 
the stages after detection in a radio 
receiver. The input to the amplifier is a 
low-power-level audio signal from the 
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Fig. 14—Simplified block diagram for a broadcast-band receiver. 
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phonograph or magnetic-tape pickup 
head. This signal is usually amplified 
through a preamplifier stage, one or 
more low-level (pre-driver or driver) 
audio stages, and an audio power am- 
plifier. The system may also include 
frequency-selective circuits which act 
as equalization networks and/or tone 
controls. 

The operation of a television re- 
ceiver is more complex than that of 
a radio receiver, as shown by the sim- 
plified block diagram in Fig. 15. The 
tuner section of the receiver selects the 
proper rf signals for the desired channel 
frequency, amplifies them, and converts 
them to a lower intermediate frequency. 
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and thus controls instantaneous “spot” 
brightness. At the same time, deflection 
circuits cause the electron beam of the 
picture tube to move the “spot” across 
the faceplate horizontally and vertically. 
Special “sync” signals derived from 
the video signal assure that the hori- 
zontal and vertical scanning are timed 
so that the picture produced on the re- 
ceiver exactly duplicates the picture 
being viewed by the camera or pickup 
tube. 

A communications transceiver con- 
tains transmitting circuits, as well as 
receiving circuits similar to those of a 
radio receiver. The transmitter portion 
of such a system consists of two sections. 


OSCILLATOR 


RE . IF 
A PERINA AMPLIFIER | wixer | AMPLIFIER 


| VIDEO 
DETECTOR 
GATED | 
AGC 


SOUND IF AMPLIFIER AUDIO POWER 
AND DISCRIMINATOR AMPLIFIER SPEAKER 


VIDEO 
AMPLIFIER 


SYNC 
CIRCUITS | 


PICTURE 
TUBE 
DEFLECTION 
CIRCUITS 


Fig. 15—Simplified block diagram for a television receiver, 


As in a radio, these functions are ac- 
complished in rf-amplifier, mixer, and 
local-oscillator stages. The if signal is 
then amplified in if-amplifier stages 
which provide the additional gain re- 
quired to bring the signal level to an 
amplitude suitable for detection. 

After if amplification, the detected 
signal is separated into sound and pic- 
ture information. The sound signal is 
amplified and processed to provide an 
audio signal which is fed to an audio 
amplifier system similar to those de- 
scribed above. The picture (video) sig- 
nal is passed through a video amplifier 
stage which conveys beam-intensity in- 
formation to the television picture tube 


In one section, the desired intelligence 
(voice, code, or the like) is picked up 
and amplified through one or more 
amplifier stages (which are usually com- 
mon to the receiver portion) to a high- 
level stage called a modulator. In the 
other section, an rf signal of the desired 
frequency is developed in an oscillator 
stage and amplified in one or more 
rf-amplifier stages. The audio-frequency 
(af) modulating signal is impressed on 
the rf carrier in the final rf-power- 
amplifier stage (high-level modulation), 
in the rf low-level stage (low-level mod- 
ulation), or in both. Fig. 16 shows a 
simplified block diagram of the trans- 
mitter portion of a citizens-band trans- 
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Fig. 16—Simplified block diagram for the transmitter portion of a 27-MHz communi- 
cations receiver. 


ceiver that operates at a frequency of 
27 MHz (megacycles per second). The 
transmitting section of a communica- 
tions system may also include fre- 
quency-multiplier circuits which raise 
the frequency of the developed rf signal 
as required. 


Rectification 

The rectifying action of a diode 
finds important applications in supply- 
ing a receiver with dc power from an 
ac line and in supplying high de voltage 
from a high-voltage pulse. A typical 
arrangement for converting ac to dc in- 
cludes a rectifier tube, a filter, and a 
voltage divider. The rectifying action 
of the tube is explained briefly under 
Diodes, in the Electrons, Electrodes, 
and Electron Tubes section. High- 
voltage pulse rectification is described 
later under Horizontal Output Circuits. 

The function of a filter is to 
smooth out the ripple of the tube out- 
put, as indicated in Fig. 17, and to 
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Fig 17—Voltage waveforms of full-wave 
rectifier circuit. 


increase rectifier efficiency. The action 
of the filter is explained in the Electron 
Tube Installation section under Filters. 
The voltage divider is used to cut 
down the output voltage to the values 
required by the plates and the other 
electrodes of the tubes in the receiver. 

A half-wave rectifier and a full- 
wave rectifier circuit are shown in Fig. 
18. In the half-wave circuit, current 
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Fig. 18—Half-wave and full-wave rectifier 
circuits. 


flows through the rectifier tube to the 
filter on every other half-cycle of the ac 
input voltage when the plate is positive 
with respect to the cathode. In the full- 
wave circuit, current flows to the filter 
on every half-cycle, through plate No. 1 
on one half-cycle when plate No. 1 is 
positive with respect to the cathode, 
and through plate No. 2 on the next 
half-cycle when plate No. 2 is positive 
with respect to the cathode. 
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Because the current flow to the 
filter is more uniform in the full-wave 
circuit than in the half-wave circuit, 
the output of the full-wave circuit re- 
quires less filtering. Rectifier operating 
information and circuits are given under 
each rectifier tube type and in the 
Circuits section, respectively. 

Parallel operation of rectifier tubes 
furnishes an output current greater than 
that obtainable with the use of one 
tube. For example, when two full- 
wave rectifier tubes are connected in 
parallel, the plates of each tube are 
connected together and each tube acts 
as a half-wave rectifier. The permis- 
sible voltage and load conditions per 
tube are the same as for full-wave 
service but the total load-handling capa- 
bility of the complete rectifier is ap- 
proximately doubled. 

When mercury-vapor rectifier tubes 
are connected in parallel, a stabilizing 
resistor of 50 to 100 ohms should be 
connected in series with each plate 
lead in order that each tube will carry 
an equal share of the load. The value 
of the resistor to be used will depend 
on the amount of plate current that 
passes through the rectifier. Low plate 
current requires a high value; high 
plate current, a low value. When the 
plates of mercury-vapor rectifier tubes 
are connected in parallel, the corre- 
sponding filament leads should be simi- 
larly connected. Otherwise, the tube 
drops will be considerably unbalanced 
and larger stabilizing resistors will be 
required. 

Two or more vacuum rectifier 
tubes can also be connected in parallel 
to give correspondingly higher output 
current and, as a result of paralleling 
their internal resistances, give some- 
what increased voltage output. With 
vacuum types, stabilizing resistors: may 
or may not be necessary depending on 
the tube type and the circuit. 


A voltage-doubler circuit of simple 
form is shown in Fig. 19. The circuit 
derives its name from the fact that its 
dc voltage output can be as high as 
twice the peak value of ac input. Basic- 
ally, a voltage doubler is a rectifier cir- 
cuit arranged so that the output voltages 
of two half-wave rectifiers are in series. 
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The action of a voltage doubler 
can be described briefly as follows. On 
the positive half-cycle of the ac input, 
that is, when the upper side of the ac 
input line is positive with respect to 
the lower side, the upper diode passes 
current and feeds a positive charge 
into the upper capacitor. As positive 
charge accumulates on the upper 
plate of the capacitor, a positive volt- 
age builds up across the capacitor. On 
the next half-cycle of the ac input, 
when the upper side of the line is 
negative with respect to the lower side, 
the lower diode passes current so that 
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Fig. 19—Full-wave voltage-doubler circuit. 


a negative voltage builds up across the 
lower capacitor. 

So long as no current is drawn at 
the output terminals from the capacitor, 
each capacitor can charge up to a volt- 
age of magnitude E, the peak value of 
the ac input. It can be seen from the 
diagram that with a voltage of +E on 
one capacitor and —E on the other, 
the total voltage across the capacitors 
is 2E. Thus the voltage doubler supplies 
a no-load dc output voltage twice as 
large as the peak ac input voltage. 
When current is drawn at the output 
terminals by the load, the output volt- 
age drops below 2E by an amount that 
depends on the magnitude of the load 
current and the capacitance of the 
capacitors. The arrangement shown in 
Fig. 19 is called a full-wave voltage 
doubler because each rectifier passes 
current to the load on each halt of the 
ac input cycle. 

Two rectifier types especially de- 
signed for use as voltage doublers are 
the 25Z6GT and 117Z6GT. These tubes 
combine two separate diodes in one 
tube. As voltage doublers, the tubes are 
used in “transformerless” receivers. In 
these receivers, the heaters of all tubes | 
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Fig. 20—Full-wave and half-wave voltage-doubler circuits showing heater-supply 
connections. 


in the set are connected in series with a 
voltage-dropping resistor across the line. 
The connections for the heater supply 
and the voltage-doubling circuit are 
shown in Fig. 20. 

With the full-wave voltage-doubler 
circuit in Fig. 20, it will be noted that 
the dc load circuit can not be connected 
to ground or to one side of the ac supply 
line. This circuit presents certain dis- 
advantages when the heaters of all the 
tubes in the set are connected in series 
with a resistance across the ac line. 
Such a circuit arrangement may cause 
hum because of the high ac potential 
between the heaters and cathodes of the 
tubes. 

The half-wave voltage-doubler cir- 
cuit in Fig. 20 overcomes this difficulty 
by making one side of the ac line com- 
mon with the negative side of the dc 
load circuit. In this circuit, one half of 
the tube is used to charge a capacitor 
which, on the following half cycle, dis- 
charges in series with the line voltage 
through the other half of the tube. 
This circuit is called a half-wave volt- 
age doubler because rectified current 
flows to the load only on alternate 
halves of the ac input cycle. The volt- 
age regulation of this arrangement is 
somewhat poorer than that of the full- 
wave voltage doubler. 
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Detection 


When speech, music, or video in- 
formation is transmitted from a radio 
or television station, the station radiates 
a radio-frequency (rf) wave which is 
of either of two general types. In one 
type, the wave is said to be amplitude 
modulated when its frequency remains 
constant and the amplitude is varied. 
In the other type, the wave is said 
to be frequency modulated when its 
amplitude remains essentially constant 
but its frequency is varied. 

The function of the receiver is to 
reproduce the original modulating wave 
from the modulated rf wave. The re- 
ceiver stage in which this function is 
performed is called the demodulator or 
detector stage. 


AM Detection 

The effect of amplitude modula- 
tion on the waveform of the rf wave is 
shown in Fig. 21. There are three differ- 
ent basic circuits used for the detection 
of amplitude-modulated waves: the di- 
ode detector, the grid-bias detector, and 
the grid-resistor detector. These circuits 
are alike in that they eliminate, either 
partially or completely, alternate half- 
cycles of the rf wave. With alternate 
half-cycles removed, the audio varia- 
tions of the other half-cycles can be 
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Fig. 21—Waveforms showing effect of amplitude modulation on an rf wave. 
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amplified to drive headphones or a loud- 
speaker. 

A diode-detector circuit is shown 
in Fig. 22. The action of this circuit 
when a modulated rf wave is applied is 


IF 
INPUT 


AF 
OUTPUT 


Fig. 22—Basic diode-detector circuit. 
iustrated by Fig. 23. The rf voltage 


applied to the circuit is shown in light 
line; the output voltage across capacitor 
C is shown in heavy line. 

Between points (a) and (b) on the 
first positive half-cycle of the applied rf 
voltage, capacitor C charges up to the 
peak value of the rf voltage. Then as 
the applied rf voltage falls away from 
its peak value, the capacitor holds the 
cathode at a potential more positive 
than the voltage applied to the anode. 


Fig, 23—Waveforms showing modulated rf 
input (light line) and output voltage (heavy 
line) of diode-detector circuit. 


The capacitor thus temporarily cuts off 
current through the diode. While the 
diode current is cut off, the capacitor 
discharges from (b) to (c) through the 
diode load resistor R. 

When the rf voltage on the anode 
rises high enough to exceed the potential 
at which the capacitor holds the cath- 
ode, current flows again and the capaci- 
tor charges. up to the peak value of the 
second positive half-cycle at (d). In this 
way, the voltage across the capacitor 
follows the peak value of the applied rf 
voltage and reproduces the af modu- 
lation. 

The curve for voltage across the 
capacitor, as shown in Fig. 23, is some- 
what jagged. However, this jaggedness, 
which represents an rf component fn 
the voltage across, the capacitor, is 
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exaggerated in the drawing. In an actual 
circuit the rf component of the voltage 
across the capacitor is negligible. Hence, 
when the voltage across the capacitor 
is amplified, the output of the amplifier 
reproduces the speech or music originat- 
ing at the transmitting station. 

Another way to describe the action 
of a diode detector is to consider the 
circuit as a half-wave rectifier. When 
the rf signal on the plate swings posi- 
tive, the tube conducts and the rectified 
current flows through the load resistance 
R. Because the de output voltage of a 
rectifier depends on the voltage of the 
ac input, the dc voltage across C 
varies in accordance with the amplitude 
of the rf carrier and thus reproduces 
the af signal. Capacitor C should be 
large enough to smooth out rf or if 
variations, but should not be so large 
as to affect the audio variations. Two 
diodes can be connected in a circuit 
similar to a full-wave rectifier to pro- 
vide full-wave detection. However, in 
practice, the advantages of this con- - 
nection generally do not justify the 
extra circuit complication. 

The diode method of detection 
produces less distortion than other 
methods because the dynamic character- 
istics of a diode can be made more 
linear than those of other detectors. 
The disadvantages of a diode are that 
it does not amplify the signal, and that 
it draws current from the input circuit 
and therefore reduces the selectivity of. 
the input circuit. However, because the 
diode method of detection produces less 
distortion and because it permits the 
use of simple ave circuits without the 
necessity for an additional voltage sup- 
ply, the diode method of detection is 
most widely used in broadcast receivers. 

A typical diode-detector circuit 
using a twin-diode—triode tube is shown 
in Fig. 24. Both diodes are connected 
together. R: is the diode load resistor. 
A portion of the af voltage developed 
across this resistor is applied to the 
triode grid through the volume control 
Rs. Ina typical circuit, resistor Ri may 
be tapped so that five-sixths of the 
total af voltage across Ri is applied to 
the volume control. This tapped con- 
nection reduces the af voltage output 
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Fig. 24—Typical diode-detector circuit 
using a twin diode—triode tube. 


of the detector circuit slightly, but it 
reduces audio distortion and improves 
the rf filtering. 

DC bias for the triode section is 
provided by the cathode-bias resistor Re 
and the audio bypass capacitor Cs. The 
function of capacitor Cz is to block the 
de bias of the cathode from the grid. 
The function of capacitor Cz is to by- 
pass any rf voltage on the grid to cath- 
ode. A twin-diode—pentode may also be 
used in this circuit. With a pentode, 
the af output should be resistance- 
coupled rather than transformer-cou- 
pled. 

Another diode-detector circuit, 
called a diode-biased circuit, is shown 
- in Fig. 25. In this circuit, the triode grid 
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Fig. 25—Diode-biased detector circuit. 


is connected directly to a tap on the 
diode load resistor. When an rf signal 
voltage is applied to the diode, the dc 
voltage at the tap supplies bias to the 
triode grid. When the rf signal is modu- 
lated, the af voltage at the tap is applied 
to the grid and is amplified by the 
triode. 

The advantage of the circuit shown 
in Fig. 25 over the self-biased arrange- 
ment shown in Fig. 24 is that the 
diode-biased circuit does not employ a 
capacitor between the grid and the 
diode load resistor, and consequently 
does not produce as much distortion of 
a signal having a high percentage of 
modulation. 

However, there are restrictions on 
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the use of the diode-biased circuit. Be- 
cause the bias voltage on the triode de- 


pends on the average amplitude of the 


rf voltage applied to the diode, the 
average amplitude of the voltage ap- 
plied to the diode should be constant 
for all values of signal strength at the 
antenna. Otherwise there will be differ- 
ent values of bias on the triode grid 
for different signal strengths and the 
triode will produce distortion. Because 
there is no bias applied to the diode- 
biased triode when no rf voltage is 
applied to the diode, sufficient resist- 
ance should be included in the plate 
circuit of the triode to limit its zero- 
bias plate current to a safe value. 
These restrictions mean, in prac- 
tice, that the receiver should have a 
separate-channel automatic-volume-con- 
trol (avc) system. With such an ave 
system, the average amplitude of the 
signal voltage applied to the diode can 
be held within very close limits for all 
values of signal strength at the antenna. 
The tube used in a diode-biased 
circuit should be one which operates at 
a fairly large value of bias voltage. The 
variations in bias voltage are then a 
small percentage of the total bias and 
hence produce small distortion. Tubes 
taking a fairly large bias voltage are 
types such as the 6BF6 or 6SR7 having 
a medium-mu triode. Tube types having 
a high-mu triode or a pentode should 
not be used in a diode-biased circuit. 
A grid-bias detector circuit is 
shown in Fig. 26. In this circuit, the 
grid is biased almost to cutoff, i.e., 
operated so that the plate current with 
zero signal is practically zero. The bias 
voltage can be obtained from a cathode- 
bias resistor, a C-battery, or a bleeder 
tap. Because of the high negative bias, 
only the positive half-cycles of the rf 
signal are amplified by the tube. The 
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Fig. 26—Grid-bias detector circuit. 
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signal is, therefore, detected in the 
plate circuit. The advantages of this 
method of detection are that it am- 
plifies the signal, besides detecting it, 
and that it does not draw current from 
the input circuit and therefore does not 
reduce the selectivity of the input 
circuit. 

The grid-resistor-and-capacitor 
method, illustrated in Fig. 27, is some- 
what more sensitive than the grid-bias 
method and gives its best results on 
weak signals. In this circuit, there is no 
negative dc bias voltage applied to the 
grid. Hence, on the positive half-cycles 
of the rf signal, current flows from grid 
to cathode. The grid and cathode thus 
act as a diode detector, with the grid 
resistor as the diode load resistor and 
the grid capacitor as the rf bypass 
capacitor. The voltage across the capac- 
itor then reproduces the af modulation 
in the same manner as has been ex- 
plained for the diode detector. This 
voltage appears between the grid and 
cathode and is therefore amplified in 
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Fig. 27—Detector circuit using grid-resistor- 
and-capacitor bias. 
the plate circuit. The output voltage 
thus reproduces the original af signal. 
In this detector circuit, the use of 
a high-resistance grid resistor increases 
selectivity and sensitivity. However, im- 
proved af response and stability are ob- 
tained with lower values of grid-circuit 
resistance. This detector circuit ampli- 
fies the signal, but draws current from 
the input circuit and therefore reduces 
the selectivity of the input circuit. 


FM Detection 


The effect of frequency modulation 
on the waveform of the rf wave is 
shown in Fig. 28. In this type of trans- 
mission, the frequency of the rf wave 
deviates from a mean value, at an rf 
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Fig. 28—Waveforms showing effect of 
frequency modulation on an rf wave. 
rate depending on the modulation, by 
an amount that is determined in the 
transmitter and is proportional to the 
amplitude of the af modulation signal. 

For this type of modulation, a de- 
tector is required to discriminate be- 
tween deviations above and below the 
mean frequency and to translate those 
deviations into a voltage whose ampli- 
tude varies at audio frequencies. Since 
the deviations occur at an audio fre- 
quency, the process is one of demodula- 
tion, and the degree of frequency devia- 
tion determines the amplitude of the 
demodulated (af) voltage. 

A simple circuit for converting fre- 
quency variations to amplitude varia- 
tions is a circuit which is tuned so that 
the mean radio frequency is on one 
slope of its resonance characteristic, as 
at A of Fig. 29. With modulation, the 
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Fig. 29—Resonance curve showing desired 

operating range for frequency-modulation 
converter. 
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Fig. 30—Balanced phase-shift discriminator circuit. 


frequency swings between B and C, and 
the voltage developed across the circuit 
varies at the modulating rate. In order 
that no distortion will be introduced in 
this circuit, the frequency swing must 
be restricted to the portion of the slope 
which is effectively straight. Since this 
portion is very short, the voltage de- 
veloped is low. Because of these limita- 
tions, this circuit is not commonly used 
but it serves to illustrate the principle. 

The faults of the simple circuit are 
overcome in a push-pull arrangement, 
such as that shown in Fig. 30, called a 
balanced phase-shift discriminator. In 
this detector, the mutually coupled 
tuned circuits in the primary and sec- 
ondary windings of the transformer T 
are tuned to the center frequency. A 
characteristic of a double-tuned trans- 
former is that the voltages in the primary 
and secondary windings are 90 degrees 
out of phase at resonance, and that the 
phase shift changes as the frequency 
changes from resonance. Therefore, the 
signal applied to the diodes and the RC 
combinations for peak detection also 
changes with frequency. 

Because the secondary winding of 
the transformer T is center-tapped, the 
applied primary voltage E, is added 
to one-half the secondary voltage E; 
through the capacitor Ci. The addition 
of these voltages at resonance can be 
represented by the diagram in Fig. 31(a); 
the resultant voltage E; is the signal 
applied to one peak-detector network 
consisting of one diode and its RC load. 
When the signal frequency decreases 
(from resonance), the phase shift of 
E,/2 becomes greater than 90 degrees, 
as shown at (b) in Fig. 31, and E, be- 
comes smaller. When the signal fre- 


quency increases (above resonance), the 
phase shift of E,/2 is less than 90 de- — 
grees as shown at (c), and E: becomes 


(b) 
Fig. 31—Diagram illustrating phase shift 
in double-timed transformer (a) at reaso- 
nance, (b) below resonance, and (c) above 

reasonance. 

larger. The curve of E: as a function of 
frequency in Fig. 32 is readily identified 
as the response curve of an FM detector. 
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Fig. 33—Diagram showing resultant volt- 
age E, in Fig. 31 as a function of frequency. 

Because the discriminator circuit 
shown in Fig. 30 uses a push-pull con- 
figuration, the diodes conduct on alter- 
nate half-cycles of the signal frequency 
and produce a plus-and-minus output 
with respect to zero rather than with 
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respect to E:. The primary advantage 
of this arrangement is that there is no 
output at resonance. When an FM sig- 
nal is applied to the input, the audio 
output voltage varies above and below 
zero as the instantaneous frequency 
varies above and below resonance. The 
frequency of this audio voltage is de- 
termined by the modulation frequency 
of the FM signal, and the amplitude of 
the voltage is proportional to the fre- 
quency excursion from resonance. (The 
resistor Rs in the circuit provides a dc 
return for the diodes, and also maintains 
a load impedance across the primary 
winding of the transformer.) 

One disadvantage of the balanced 
phase-shift discriminator shown in Fig. 
30 is that it detects audio modulation 
(AM) as well as frequency modulation 
(FM) in the if signal because the cir- 
cuit is balanced only at the center fre- 
quency. At frequencies off resonance, 
any variation in amplitude of the if 
signal is reproduced to some extent in 
the audio output. 

The ratio-detector circuit shown in 
Fig. 33 is a discriminator circuit which 
has the advantage of being relatively 
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Fig. 33—Radio-detector circuit. 
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insensitive to amplitude variations in 
the FM signal. In this circuit, Ep is 
added to E./2 through the mutual 
coupling Me (this voltage addition may 
be made by either mutual or capacitive 
coupling). Because of the phase-shift 
relationship of these voltages, the re- 
sultant detected signals vary with fre- 
quency variations in the same manner 
as described for the phase-shift discrimi- 
nator circuit shown in Fig. 30. However, 
the diodes in the ratio detector are 
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placed “back-to-back” (in series, rather 
than in push-pull) so that both halves 
of the circuit operate simultaneously 
during one-half of the signal frequency 
cycle (and are cut off on the other half- 
cycle). As a result, the detected voltages 
E; and Ee are in series, as shown for 
the instantaneous polarities that occur 
during the conduction half-cycle. When 
the audio output is taken between | 
the equal capacitors C; and Cs, there- 
fore, the output voltage is equal to . 
(E:-—E)/2 (for equal resistors Ri: and 
Re). 

The dc circuit of the ratio detector 
consists of a path through the secondary 
winding of the transformer, both diodes 
(which are in series), and resistors R: 
and Ry. The value of the electrolytic 
capacitor Cs; is selected so that the time 
constant of R:, Re, and Cs is very long 
compared to the detected audio signal. 
As a result, the sum of the detected 
voltages (E; + Es) is a constant and the 
AM components on the signal frequency 
are suppressed. This feature of the ratio 
detector provides improved AM rejec- 
tion as compared to the phase-shift 
discriminator circuit shown in Fig. 30. 


The amplifying action of an elec- 
tron tube was mentioned under Triodes 
in the section on Electrons, Electrodes, 
and Electron Tubes. This action can 
be utilized in electronic circuits in a 
number of ways, depending upon the 
results desired. Four classes of am- 
plifier service recognized by engineers 
are covered by definitions standardized 
by the Institute of Radio Engineers 
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(now the Institute of Electrical and 
Electronics Engineers). This classifica- 
tion depends primarily on the fraction 
of input cycle during which plate cur- 
rent is expected to flow under rated 
fuil-load conditions. The classes are 
Class A, class AB, class B, and class C. 
The term “cutoff bias” used in these 
definitions is the value of grid bias at 
which plate current is very small. 


Classes of Service 


A class A amplifier is an amplifier 
in which the grid bias and alternating 
grid voltages are such that plate current 
in a specific tube fiows at all times. 

A class AB amplifier is an ampli- 
fier in which the grid bias and alter- 
nating grid voltages are such that plate 
current in a specific tube flows for ap- 
preciably more than half but less than 
the entire electrical cycle. 

A class B amplifier is an amplifier 
in which the grid bias is approximately 
equal to the cutoff value, so that the 
plate current is approximately zero 
when no exciting grid voltage is applied, 
and so that plate current in a specific 
tube flows for approximately one-half 
of each cycle when an alternating grid 
voltage is applied. 

A class C amplifier is an amplifier 
in which the grid bias is appreciably 
greater than the cutoff value, so that the 
plate current in each tube is zero when 
no alternating grid voltage is applied, 
and so that plate current flows in a 
specific tube for appreciably less than 
one-half of each cycle when an alter- 
nating grid voltage is applied. 

The suffix 1 may be added to the 
letter or letters of the class identifica- 
tion to denote that grid current does 
not flow during any part of the input 
cycle. The suffix 2 may be used to 
denote that grid current flows during 
part of the cycle. 

For radio-frequency (rf) amplifiers 
which operate into a selective tuned 
circuit, as in radio transmitter applica- 
tions, or under requirements where dis- 
tortion is not an important factor, any 
of the above classes of amplifiers may 
be used, either with a single tube or 
with a push-pull stage. For audio- 
frequency (af) amplifiers in which dis- 
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tortion is an important factor, only 
class A amplifiers permit single-tube 
operation. In this case, operating con- 
ditions are usually chosen so that dis- 
tortion is kept below the conventional 
5 per cent for triodes and the con- 
ventional 7 to 10 per cent for tetrodes 
or pentodes. Distortion can be reduced 
below these figures by means of special 
circuit arrangements such as that dis- 
cussed under inverse feedback. With 
class A amplifiers, reduced distortion 
with improved power performance can 
be obtained by using a push-pull stage 
for audio service. With class AB and 
class B amplifiers, a balanced stage 
using two tubes is required for audio 
service. 


Class A Voltage Amplifiers 


As a class A voltage amplifier, an 
electron tube is used to reproduce grid- 
voltage variations across an impedance 
or a resistance in the plate circuit. 
These variations are essentially of the 
same form as the input signal voltage 
impressed on the grid, but their am- 
plitude is increased. This increase is 
accomplished by operation of the tube 
at a suitable grid bias so that the 
applied grid input voltage produces 
plate-current variations proportional to 
the signal swings. Because the voltage 
variation obtained in the plate circuit 
is much larger than that required to 
swing the grid, amplification of the 
signal is obtained. 

Fig. 34 gives a graphical illustra- 
tion of this method of amplication and 
shows, by means of the grid-voltage vs. 
plate-current characteristics curve, the 
effect of an input signal (S) applied to 
the grid of a tube. The output signal (O) 
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Fig. 34—Current characteristics of class A 
amplifier. 
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is the resulting amplified plate-current 
variation. 

The plate current flowing through 
the load resistance (R) of Fig. 35 
causes a voltage drop which varies di- 
rectly with the plate current. The ratio 
of this voltage variation produced in the 
load resistance to the input signal volt- 
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Fig. 35—Triode amplifier circuit. 


age is the voltage amplification, or gain, 
provided by the tube. The voltage am- 
plification due to the tube is expressed 
by the following convenient formulas: 


w xX Ro 
Ri + fp 


er gm X Ip X Ru 
1000000 « (rp + Rt) 


Voltage amplification = 


where uw is the amplification factor of 
the tube, Rx is the load resistance in 
ohms, rp is the plate resistance in ohms, 
and gm is the transconductance in 
micromhos. 

From the first formula, it can be 
seen that the gain actually obtainable 
from the tube is less than the tube 
amplification factor, but that the gain 
approaches the amplification factor 
when the load resistance is large com- 
pared to the tube plate resistance. Fig. 
36 shows graphically how the gain ap- 
proaches the amplification factor of the 
tube as the load resistance is increased. 
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From the curve it can be seen that a 
high value of load resistance should be 
used to obtain high gain in a voltage 
amplifier. 

In a resistance-coupled amplifier, 
the load resistance of the tube is ap- 
proximately equal to the resistance of 
the plate resistor in parallel with the 
grid resistor of the following stage. 
Hence, to obtain a large value of load 
resistance, it is necessary to use a plate 
resistor and a grid resistor of large 
resistance. However, the plate resistor 
should not be too large because the 
flow of plate current through the plate 
resistor produces a voltage drop which 
reduces the plate voltage applied to the 
tube. If the plate resistor is too large, 
this drop will be too large, the plate 
voltage on the tube will be too small, 
and the voltage output of the tube will 
be too small. Also, the grid resistor 
of the following stage should not be 
too large, the actual maximum value 
being dependent on the particular tube 
type. This precaution is necessary be- 
cause all tubes contain minute amounts 
of residual gas which cause a minute 
flow of current through the grid resistor. 
If the grid resistor is too large, the posi- 
tive bias developed by the flow of this 
current through the resistor decreases 
the normal negative bias and produces 
an increase in the plate current. This 
increased current may overheat the tube 
and cause liberation of more gas which, 
in turn, will cause further decrease in 
bias. The action is cumulative and re- 
sults in a runaway condition which can 
destroy the tube. 

A higher value of grid resistance 
is permissible when cathode-resistor bias 
is used than when fixed bias is used. 
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Fig. 36—Gain curve for triode amplifier circuit. 
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‘When cathode-resistor bias is used, a 
loss in bias due to gas or grid-emission 
effects is almost completely offset by an 
increase in bias due to the voltage drop 
across the cathode resistor. Typical val- 
ues of plate resistor and grid resistor 
-for tube types used in resistance-coupled 
circuits, and the values of gain obtain- 
able, are shown in the Resistance- 
‘Coupled Amplifier section. 


The input impedance of an elec- 
tron tube (that is, the impedance be- 
tween grid and cathode) consists of 
(1) a reactive component due to the 
capacitance between grid and cathode, 
(2) a resistive component resulting from 
the time of transit of electrons between 
cathode and grid, and (3) a resistive 
component developed by the part of 
the cathode lead inductance which is 
common to both the input and output 
circuits. Components (2) and (3) are 
dependent on the frequency of the in- 
coming signal. The input impedance is 
very high at audio frequencies when 
a tube is operated with its grid biased 
negative. In a class Ai or AB: trans- 
former-coupled audio amplifier, there- 
fore, the loading imposed by the grid 
on the input transformer is negligible. 
As a result, the secondary impedance 
of a class A, or class AB: input trans- 
former can be made very high because 
the choice is not limited by the input 
impedance of the tube; however, trans- 
former design considerations may limit 
the choice. 

At the higher radio frequencies, 
the input impedance may become very 
low even when the grid is negative, due 
to the finite time of passage of elec- 
trons between cathode and grid and to 
the appreciable lead reactance. This 
impedance drops very rapidly as the 
frequency is raised, and increases input- 
circuit loading. In fact, the input im- 
pedance may become low enough at 
very high radio frequencies to affect 
the gain and selectivity of a preceding 
stage appreciably. Tubes such as the 
“acorn” and “pencil” types and the 
high-frequency miniatures have been 
developed to have low input capac- 
itances, low electron-transit time, and 
low lead inductance so that their input 
impedance is high even at the ultra- 
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high radio frequencies. Input ad- 
mittance is the reciprocal of input 
impedance. 


A remote-cutoff amplifier tube is 
a modified construction of a pentode 
or a tetrode type designed to reduce 
modulation-distortion and cross-modu- 
lation in radio-frequency stages. Cross- 
modulation is the effect produced in a 
radio or television receiver by an in- 
terfering station “riding through” on 
the carrier of the station to which the 
receiver is tuned. Modulation-distortion 
is a distortion of the modulated carrier 
and appears as audio-frequency distor- 
tion in the output. This effect is pro- 
duced by a radio-frequency amplifier 
stage operating on an excessively curved 
characteristic when the grid bias has 
been increased to reduce volume. The 
offending stage for cross-modulation is 
usually the first radio-frequency am- 
plifier, while for modulation-distortion 
the cause is usually the last interme- 
diate-frequency stage. The character- 
istics of remote-cutoff types are such 
as to enable them to handle both large 
and small input signals with minimum 
distortion over a wide range of signal 
strength. 

Fig. 37 illustrates the construction 
of the grid No. 1 (control grid) in a 
remote-cutoff tube. The remote-cutoff 
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Fig. 37—Structure of remote-cutofj grid. 


action is due to the structure of the grid 
which provides a variation in amplifica- 
tion factor with change in grid bias. The 
grid No. 1 is wound with open spacing 
at the middle and with close spacing 
at the ends. When weak signals and 
low grid bias are applied to the tube, 
the effect of the non-uniform turn spac- 
ing of the grid on cathode emission and 
tube characteristics is essentially the 
same as for uniform spacing. As the 
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grid bias is made more negative to 
handle larger input signals, the electron 
flow from the sections of the cathode 
enclosed by the ends of the grid is 
cut off. The plate current and other 
tube characteristics are then dependent 
on the electron flow through the open 
section of the grid. This action changes 
the gain of the tube so that large 
signals may be handled with minimum 
distortion due to cross-modulation and 
modulation-distortion. 

Fig. 38 shows a typical plate-cur- 
rent vs. grid-voltage curve for a remote- 
cutoff type compared with the curve 
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Fig. 38—Plate-current curves for triodes 
having remote-cutoff and uniformly spaced 
grids. 


for a type having a uniformly spaced 
grid. It will be noted that while the 
curves are similar at small grid-bias 
voltages, the plate current of the re- 
mote-cutoff tube drops quite slowly 
with large values of bias voltage. This 
slow change makes it possible for the 
tube to handle large signals satisfac- 
torily. Because remote-cutofi types can 
accommodate large and small signals, 
they are particularly suitable for use 
in sets having automatic volume con- 
trol. Remote-cutoff tubes also are 
known as variable-mu types. 


Class A Power Amplifiers 


As a class A power amplifier, an 
electron tube is used in the output stage 
of a radio or television receiver to sup- 
ply a relatively large amount of power 
to the loudspeaker. For this applica- 
tion, large power output is of more 
importance than high voltage amplifica- 
tion; therefore, gain possibilities are 
sacrificed in the design of power tubes 
to obtain power-handling capability. 

Triodes, pentodes, and beam power 
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tubes designed for power amplifier serv- 
ice have certain inherent features for 
each structure. Power tubes of the 
triode type for class A service are 
characterized by low power sensitivity, 
low plate-power efficiency, and low dis- 
tortion. Power tubes of the pentode 
type are characterized by high power 
sensitivity, high plate-power efficiency 
and, usually, somewhat higher distor- 
tion than class A triodes. Beam power 
tubes have higher power sensitivity and 
efficiency than triode or conventional 
pentode types. 

A class A power amplifier is also 
used as a driver to supply power to a 
class AB. or a class B stage. It is 
usually advisable to use a triode, rather 
than a pentode, in a driver stage be- 
cause of the lower plate impedance 
of the triode. 

Power tubes connected in either 
parallel or push-pull may be employed 
as class A amplifiers to obtain increased 
output. The parallel connection (Fig. 
39) provides twice the output of a 
single tube with the same value of grid- 
signal voltage. With this connection, 
the effective transconductance of the 
stage is doubled, and the effective plate 
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Fig. 39—Power amplifier with tubes 
coiuected wi parallel. 


resistance and the load resistance re- 
quired are halved as compared with 
single-tube values. 

The push-pull connection (Fig. 40), 
although it requires twice the grid- 
signal voltage, provides increased power 
and has other important advantages 
over single-tube operation. Distortion 
caused by even-order harmonics and 
hum caused by  plate-voltage-supply 
fluctuations are either eliminated or 
decidedly reduced through cancellation, 
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Because distortion for push-pull opera- 
tion is less than for single-tube opera- 
tion, appreciably more than twice 
single-tube output can be obtained with 
triodes by decreasing the load resist- 
ance for the stage to a value approach- 
ing the load resistance for a single tube. 

For either parallel or push-pull 
class A operation of two tubes, all elec- 
trode currents are doubled while all dc 
electrode voltages remain the same as 
for single-tube operation. If a cathode 
resistor is used, its value should be 
about one-half that for a single tube. 
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B+ B- 
Fig. 40—Power amplifier with tubes 
connected in push-pull. 


If oscillations occur with either type of 
connection, they can often be elimi- 
nated by the use of a non-inductive 
resistor of approximately 100 ohms 
connected in series with each grid at 
the socket terminal. 

Operation of power tubes so that 
the grids run positive is inadvisable 
except under conditions such as those 
discussed in this section for class AB 
and class B amplifiers. 


Power-Output Calculations 


Calculation of the power output of 
a triode used as a class A amplifier with 
either an output transformer or a choke 
haying low dc resistance can be made 
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without serious error from the plate 
family of curves by assuming a resist- 
ance load. The proper plate current, 
grid bias, optimum load resistance, and 
per-cent second-harmonic distortion can 
also be determined. The calculations are 


made graphically and are illustrated in 


Fig. 41 for given conditions. The pro- 
cedure is as follows: 

(1) Locate the zero-signal bias 
point P by determining the zero-signal 
bias Ec. from the formula: 


Zero-signal bias (Eco) = —(0.68 & Ep) /u 


where E, is the chosen value in volts of 
dc plate voltage at which the tube is to 
be operated, and u is the amplification 
factor of the tube. This quantity is 
shown as negative to indicate that a 
negative bias is used. 

(2) Locate the value of zero-signal 
plate current, I., corresponding to 
point P. 

(3) Locate the point 2I., which is 
twice the value of I, and corresponds to 
the value of the maximum-signal plate 
current Tmax 

(4) Locate the point X on the dc 
bias curve at zero volts, E. = 0, corre- 
sponding to the value of Imax. 

(5) Draw a straight line XY 
through X and P. 

Line XY is known as the load re- 
sistance line. Its slope corresponds to 
the value of the load resistance. The 
load resistance in ohms is equal to 
(Emax — Emin) divided by (Imax — Imin), 
where E is in volts and IJ is in amperes. 

It should be noted that in the case 
of filament types of tubes, the calcula- 
tions are given on the basis of a dc- 
operated filament. When the filament is 
ac-operated, the calculated value of dc 


Fig. 41—Graphie calculations For class 0 amplifier using a power. triode. 
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bias should be increased by approxi- 
mately one-half the filament voltage 
rating of the tube. 

The value of zero-signal plate cur- 
rent I, should be used to determine the 
plate dissipation, an important factor 
influencing tube life. In a class A am- 
plifier under zero-signal conditions, the 
plate dissipation is equal to the power 
input, i.e., the product of the dc plate 
voltage E. and the zero-signal dc plate 
current I,. If it is found that the plate- 
dissipation rating of the tube is exceeded 
with the zero-signal bias Ec. calculated 
above, it will be necessary to increase 
the bias by a sufficient amount so that 
the actual plate dissipation does not ex- 
ceed the rating before proceeding fur- 
ther with the remaining calculations. 

For power-output calculations, it 
is assumed that the peak alternating 
grid voltage is sufficient (1) to swing the 
grid from the zero-signal bias value Ec. 
to zero bias (E- = 0) on the positive 
swing and (2) to swing the grid to a 
value twice the zero-signal bias value 
on the negative swing. During the 
negative swing, the plate voltage and 
plate current reach values of Emax and 
Imin; during the positive swing, they 
reach values of Emin and Imax. Because 
power is the product of voltage and 
current, the power output P. as shown 
by a watt-meter is given by 


Li (Imax—Imin) X (Emax—Em in) 


Po 3 


where E is in volts, I is in amperes, 
and P, is in watts. 

In the output of power-amplifier 
triodes, some distortion is present. This 
distortion is due predominantly to sec- 
ond harmonics in single-tube amplifiers. 
The percentage of second-harmonic dis- 
tortion may be calculated by the follow- 
ing formula: 


Imax oe Imin vl 
cee ioe idiihy C0) 


% distortion = ————-———_ X 100 
Imax gas Imin 


where I. is the zero-signal plate current 
in amperes. If the distortion is exces- 
sive, the load resistance should be in- 
creased or, occasionally, decreased 
slightly and the calculations repeated. 

Example: Determine the load re- 
sistance, power output, and distortion 
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of a triode having an amplification fac- 
tor of 4.2, a plate-dissipation rating of 
15 watts, and plate-characteristics curves 
as shown in Fig. 41. The tube is to be 
operated at 250 volts on the plate. 
Procedure: For a first approxima- 
tion, determine the operating point P 
from the zero-signal bias formula, Eco 
— —(0.68 x 250) /4.2 = —40.5 volts. 
From the curve for this voltage, it is 
found that the zero-signal plate current 
is 0.08 ampere and, therefore, the plate- 
dissipation rating is exceeded (0.08 xX 
250 = 20 watts). Consequently, it is 
necessary to reduce the zero-signal 
plate current to 0.06 ampere at 250 
volts. The grid bias is then —43.5 volts. 
Note that the curve was taken with a 
dc filament supply; if the filament is 
to be operated on an ac supply, the 
bias must be increased by about one- 
half the filament voltage, or to —45 
volts, and the circuit returns made to 
the mid-point of the filament circuit. 
Point X can then be determined. 
Point X is at the intersection of the dc 
bias curve at zero volts with Imax, where 
Imax = 21, = 2 K 0.06 = 0.12 ampere. 
Line XY is drawn through points P and 
X. Emax, Emin, and Imin are then found 
from the curves. When these values 
are substituted in the power-output for- 
mula, the following result is obtained: 


_ (0.12 — 0.012) x (365 — 105) 
ej 8 


Po = 3.52 watts 


The resistance represented by load 
line XY is 
(365 — 105) 
(0.12 — 0.012) 
When the values from the curves 
are substituted in the distortion for- 
mula, the following result is obtained: 


0.12 + 0.012 _ 
2 


= 2410 ohms 


0.06 


% distortion = x 100 = 5.5% 


0.12 — 0.012 

It is customary to select the load 
resistance so that the distortion does not 
exceed five per cent. When the method 
shown is used to determine the slope of 
the load-resistance line, the second-har- 
monic distortion generally does not ex- 
ceed five per cent. In the example, 
however, the distortion is excessive and 
it is desirable, therefore, to use a slightly 
higher load resistance. A load resistance 
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of 2500 ohms will provide a distortion 
of about 4.9 per cent. The power out- 
put is reduced only slightly to 3.5 watts. 
Operating conditions for triodes in 
push-pull depend on the type of opera- 
tion desired. Under class A conditions, 
distortion, power output, and efficiency 
are all relatively low. The operating bias 
can be anywhere between that specified 
for single-tube operation and that equal 
to one-half the grid-bias voltage re- 
quired to produce plate-current cutoff 
at a plate voltage of 1.4E., where E, is 
the operating plate voltage. Higher bias 
than this value requires higher grid- 
signal voltage and results in class AB, 
Operation, which is discussed later. 
The method for calculating maxi- 
mum power output for triodes in push- 
pull class A operation is as follows: 
Erect a vertical line at 0.6 E. (see Fig. 
42), intersecting the E. = 0 curve at the 
point Imax. Then, Ima. is determined 
from the curve for use in the formula 


Po = (Imax x Eo)/5 


If Imax is expressed in amperes and E, 
in volts, power output is in watts. 


Le) 
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The method for determining the 
proper load resistance for triodes in 
push-pull is as follows: Draw a load line 
through Imax on the zero-bias curve and 
through the E, point on the zero-current 
axis. Four times the resistance repre- 
sented by this load line is the plate-to- 
plate load (R,,) for two triodes in a 
class A push-pull amplifier. Expressed 
as a formula, 


Rpp = 4 x (Eo a 0.6Eo) /Iwax 


where E. is expressed in volts, Imax in 
amperes, and R,, in ohms. 
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Example: Assume that the plate 
voltage (Eo) is to be 300 volts, and the 
plate-dissipation rating of the tube is 15 
watts. Then, for class A operation, the 
operating bias can be equal to, but not 
more than, one-half the grid bias for 
cutoff with a plate voltage of 1.4 « 300 
= 420 volts. (Since cutoff bias is ap- 
proximately —115 volts at a plate volt- 
age of 420 volts, one-half of this value 
is —57.5 volts bias.) At this bias, the 
plate current is found from the plate 
family to be 0.054 ampere and, there- 
fore, the plate dissipation is 0.054 x 
300 or 16.2 watts. Since —57.5 volts 
is the mit of bias for class A opera- 
tion of these tubes at a plate voltage 
of 300 volts, the dissipation cannot be 
reduced by increasing the bias and it 
becomes necessary to reduce the plate 
voltage. 

If the plate voltage is reduced to 
250 volts, the bias will be found to be 
—43.5 volts. For this value, the plate 
current is 0.06 ampere, and the plate 
dissipation is 15 watts. Then, following 
the method for calculating power out- 
put, erect a vertical line at 0.6E. — 150 
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Fig. 42—Graphic calculations for push-pull class A amplifier using a power triode. 


volts. The intersection of the line with 
the curve E. = 0 is Imax or 0.2 ampere. 
When this value is substituted in the 
power formula, the power output is 
(0.2 x 250)/5 = 10 watts. The load 
resistance is determined from the load 
formula: Plate-to-plate load (Rpp) = 4 
x (250 — 150)/0.2 = 2000 ohms. 
Power output for a pentode or a 
beam power tube as a class A amplifier 
can be calculated in much the same 
way as for triodes. Calculations can be 
made graphically from a special plate 
family of curves, as shown in Fig. 43. 
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Fig. 43—Graphic calculations for class A amplifier using a pentode or beam power tube. 


From a point A at or just below 
the knee of the zero-bias curve, draw 
arbitrarily selected load lines to inter- 
sect the zero-plate-current axis. These 
lines should be on both sides of the 
Operating point P, whose position is 
determined by the desired operating 
plate voltage, E., and one-half the 
maximum-signal plate current. Along 
any load line, say AA:, measure the 
distance AQ; On the same line, lay 
off an equal distance, O.A;. For opti- 
mum operation, the change in bias from 
A to O,; should be nearly equal to the 
change in bias from O, to Ax. If this 
condition can not be met with one line, 
as is the case for the line first chosen, 
then another should be chosen. When 
the most satisfactory line has been se- 
lected, its resistance may be determined 
by the following formula: 

Load resistance (Rr) = Emax — Emta 
‘ Imax = Imian 

The value of Rr may then be sub- 
stituted in the following formula for 
calculating power output. 


pipe [Imax -- Imin a 1.41 (Ix —s Ty) 1}? Rr, 
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In both of these formulas, I is in 
amperes, E is in volts, Ru is in ohms, 
and P, is in watts. I. and I, are the cur- 
rent values on the load line at bias volt- 
ages of Ec: = V — 0.707V = 0.293V 
and Ea = V -+ 0.707V = 1.707V, re- 
spectively. 

Calculations for distortion may be 
made by means of the following formu- 


las. The terms used have already been 
defined. 


% 2nd-harmonic distortion = 
Imax + Imin — 2 To 


pan Sitti Mt cos 100 
Imax — Imin + 1.41 (Ix age ly) “ 
% 3rd-harmonic distortion = 
Imax = Imin = 1.41 (Ix oe Ty) x 100 


Imax — Imin a 1.41 (x es Iy) 
% total (2nd and 3rd) harmonic distortion = 
V(% 2nd)? + (% 3rd)? 


Conversion Factors 


Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by use 
of the nomograph shown in Fig. 44 
when all electrode voltages are changed 
simultaneously in the same ratio. The 
nomograph includes conversion factors 
for current (Fi), power output (Fy), 
plate resistance or load resistance (F;), 
and transconductance (Fgm) for voltage 
ratios between 0.5 and 2.0. These fac- 
tors are expressed as functions of the 
ratio between the desired or new volt- 
age for any electrode (Eae.) and the 
published or original value of that volt- 
age (Epup). The relations shown are ap- 
plicable to triodes and multigrid tubes 
in all classes of service. 

To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Eaes and 
Epun at the desired values. The desired 
conversion factor may then be read 
directly or estimated at the point where 
the straight-edge intersects the F:, Fp, 
F;,,0r Fem scale, 
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For example, suppose it is desired 
to operate two 6L6GC’s in class A: 
push-pull, fixed bias, with a plate volt- 
age of 200 volts. The nearest published 
Operating conditions for this class of 
service are for a plate voltage of 250 
volts. The operating conditions for the 
new plate voltage can be determined 
as follows: 

The voltage conversion factor, Fe, 
is equal to 200/250 or 0.8. The dashed 
. lines on the nomograph of Fig. 44 indi- 
cate that for this voltage ratio F, is 
approximately 0.72, F, is approximately 
0.57, Fy is 1.12, and Fym is approxi- 
mately 0.892. These factors may be 
applied directly to operating values 
shown in the tube data, or to values 
calculated by the methods described 
previously. 

Because this method for conversion 
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of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epu» departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eae./Epuv is 
between 0.7 and 1.5. Beyond these lim- 
its, the accuracy decreases rapidly, and 
the results obtained must be considered 
rough approximations. 

The nomograph does not take into 
consideration the effects of contact po- 
tential or secondary emission in tubes. 
Because contact-potential effects be- 
come noticeable only at very small dc 
grid-No. 1 (bias) voltages, they are 
generally negligible in power tubes. 
Secondary emission may occur in con- 
ventional tetrodes, however, if the plate 
voltage swings below the grid-No. 2 
voltage. Consequently, the conversion 
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Fig. 44—-Nomograph of tube conversion factors. 
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factors shown in the nomograph apply 
to such tubes only when the plate volt- 
age is greater than the grid-No. 2 volt- 
age. Because secondary emission may 
also occur in certain beam power tubes 
at very low values of plate current and 
plate voltage, the conversion factors 
shown in the nomograph do not apply 
when these tubes are operated under 
such conditions. 


Class AB Power Amplifiers 

A class AB power amplifier em- 
ploys two tubes connected in push-pull 
with a higher negative grid bias than is 
used in a class A stage. With this higher 
negative bias, the plate and _ screen- 
grid voltages can usually be made 
higher than for class A amplifiers be- 
cause the increased negative bias holds 
plate current within the limit of the 
tube piate-dissipation rating. As a result 
of these higher voltages, more power 
output can be obtained from class AB 
operation. 

Class AB amplifiers are subdivided 
into class AB: and class ABz. In class 
AB,, there is no flow of grid current. 
That is, the peak signal voltage applied 
to each grid is not greater than the 
negative grid-bias voltage. The grids 
therefore are not driven to a positive 
potential and do not draw current. In 
class ABs, the peak signal voltage is 
greater than the bias so that the grids 
are driven positive and draw current. 
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‘Because of the flow of grid current 
in a class AB: stage, there is a loss of’ 
power in the grid circuit. The sum of 
this loss and the loss in the input trans-. 
former is the total driving power re-— 
quired by the grid circuit. The driver 
stage should be capable of a power 
output considerably larger than this re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. The input transformer used in a 
class AB, amplifier usually has a step- 
down turns ratio. 

Because of the large fluctuations of . 
plate current in a class ABz stage, it is 
important that the plate power supply 
have good regulation. Otherwise the 
fluctuations in plate current cause fluc- 
tuations in the voltage output of the 
power supply, with the result that power 
output is decreased and distortion is in- 
creased. To obtain satisfactory regula- 
tion, it is usually advisable to use a 
low-drop rectifier, such as the 5V4GA, 
with a choke-input filter. In all cases, 
the resistance of the choke and trans- 
formers should be as low as possible. 


Class AB, Power Amplifiers 


In class AB, push-pull amplifier 
service using triodes, the operating 
conditions may be determined graphi- 
cally by means of the plate family if 
E., the desired operating plate voltage, 
is given. In this service, the dynamic 
load line does not pass through the 
operating point P as in the case of the 
single-tube amplifier, but through the 
point D in Fig. 45. Its position is not 
affected by the operating grid bias pro- 
vided the plate-to-plate load resistance 
remains constant. . 

! Under these conditions, grid bias 
has no appreciable effect on the power 
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Fig. 45—-Graphic calculations for class AB, amplifier Fig. 46—Instantaneous curve 


using a power triode. 


for class AB, amplifier. 
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output. Grid bias cannot be neglected, 
however, since it is used to find the 
zero-signal plate current and, from it, 
the zero-signal plate dissipation. Be- 
cause the grid bias is higher in class 
AB; than in class A service for the same 
plate voltage, a higher signal voltage 
may be used without grid current be- 
ing drawn and, therefore, higher power 
output is obtained. 

In general, for any load _ line 
through point D, Fig. 45, the plate-to- 
plate load resistance in ohms of a push- 
pull amplifier is Rpp = 4E./I’, where 
Y’ is the plate-current value in am- 
peres at which the load line as pro- 
jected intersects the plate-current axis, 
and E, is in volts. This formula is an- 
other form of the one given under push- 
pull class A amplifiers, Rp» = 4(E. — 
0.6E.)/Imax, but is more general. Power 
output = (Imax/\/2)? & Ropp/4, where 
Imax Is the peak plate current at zero 
grid volts for the load chosen. This 
formula simplified is (Imax)? * Ropp/8. 
The maximum-signal average plate cur- 
rent is 2Imax/m Or 0.636 Imax; the maxi- 
mum-signal average power input is 
0:636 Imax << Es. 

It is desirable to simplify these 
formulas for a first approximation. This 
simplification can be made if it is as- 
sumed that the peak plate current, Imax, 
occurs at the point of the zero-bias 
curve corresponding approximately to 
0.6 E., the condition for maximum 
power output. The simplified formulas 
are: 


Po (for two tubes) = (Imax X Eo) /5 
Rpp = 1.6Eo/Imax 


where E, is in volts, Imax is in amperes, 
Ryp 1s in ohms, and P, is in watts. 

It may be found during subsequent 
calculations that the distortion or the 
plate dissipation is excessive for this ap- 
proximation; in that case, a different 
load resistance must be selected, using 
the first approximation as a guide, and 
the process repeated to obtain satisfac- 
tory operating conditions. 

Example: Fig. 45 illustrates the 
application of this method to a pair of 
power triodes operated at E, = 300 
volts. Each tube has a plate-dissipation 
rating of 15 watts. The method is to 
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erect a vertical line at 0.6E., or at 180 
volts, which intersects the E. = 0 curve 
at the point Imax = 0.26 ampere. Using 
the simplified formulas, the following 
values are obtained: 


= (1.6 X 300) /0.26 = 1845 ohms 
Po = (0.26 X 300)/5 = 15.6 watts 


At this point, it is well to determine 
the plate dissipation and to compare 
it with the maximum rated value. 
From the average-plate-current formula 
(0.636 Imax) mentioned previously, the 
maximum-signal average plate current 
is 0.166 ampere. The product of this 
current and the operating plate voltage 


is 49.8 watts, the average input to the 


two tubes. From this value, subtract 
the power output of 15.6 watts to ob- 
tain the total dissipation for both tubes, 
which is 34.2 watts. Half of this value, 
17 watts, is in excess of the 15-watt 
rating of the tube and it is necessary, 
therefore, to assume another and higher 
load resistance so that the plate-dissipa- 
tion rating will not be exceeded. 

It will be found that at an operat- 
ing plate voltage of 300 volts the tubes 
require a plate-to-plate load resistance 
of 3000 ohms. From the formula for 
Ryp, the value of I’ is found to be 0.4 
ampere. The load line for the 3000- 
ohm load resistance is then represented 
by a straight line from the point I’ = 
0.4 ampere on the plate-current ordi- 
nate to the point E. = 300 volts on 
the plate-voltage abscissa. At the inter- 
section of the load line with the zero- 
bias curve, the peak plate current, Ime:, 
can be read at 0.2 ampere. Then 


Po = (Imax/ V2)2 x Rpp/4 
= (0.2/1.41)?2 « 3000/4 
= 15 watts 


Proceeding as in the first approxima- 
tion, it is found that the maximum- 
signal average plate current, 0.636. mer, 
is 0.127 ampere, and the maximum- 
signal average power input is 38.1 watts. 
This input minus the power output is 
38.10— 15.-=,,23:1,,watts., Fhis values 
the dissipation for two tubes; the value 
per tube is 11.6 watts, a value well 
within the rating of this tube type. 
The operating bias and the zero- 
signal plate current may then be found 
by use of a curve which is derived from 
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the plate family and the load line. Fig. 
46 is a curve of instantaneous values of 
plate current and dc grid-bias voltages 
taken from Fig. 45. Values of grid bias 
are read from each of the grid-bias 
curves of Fig. 45 along the load line 
and are transferred to Fig. 46 to pro- 
duce the curved line from A to C. A 
tangent to this curve, starting at A, is 
drawn to intersect the grid-voltage 
abscissa. The point of intersection, B, 
is the operating grid bias for fixed-bias 
operation. In the example, the bias is 
—60 volts. Refer back to the plate 
family at the operating conditions of 
plate volts = 300 and grid bias = —60 
volts; the zero-signal plate current per 
tube is seen to be 0.04 ampere. 

This procedure locates the operat- 
ing point for each tube at P. The plate 
current must be doubled, of course, to 
obtain the zero-signal plate current for 
both tubes. Under maximum-signal con- 
ditions, the signal voltage swings from 
zero-signal bias voltage to zero bias for 
each tube on alternate half cycles. 
Hence, in the example, the peak of sig- 
nal voltage per tube is 60 volts, or the 
grid-to-grid value is 120 volts. 


As in the case of the push-pull class 
A amplifier, the second-harmonic dis- 
tortion in a class AB; amplifier using 
triodes is very small and is largely can- 
celed by virtue of the push-pull con- 
nection. Third-harmonic distortion, 
however, which may be larger than 
permissible, can be found by means of 
composite characteristic curves. A com- 
plete family of curves can be plotted, 
but for the present purpose only the one 
corresponding to a grid bias of one-half 
the peak grid-voltage swing is needed. 
In the example, the peak grid voltage 
per tube is 60 volts, and the half value 
is 30 volts. The composite curve, since 
it is nearly a straight line, can be con- 
structed with only two points (see Fig. 
45). These two points are obtained from 
deviations above and below the operat- 
ing grid and plate voltages. 


In order to find the curve for a 
bias of —30 volts, a deviation of 30 
volts from the operating grid voltage 
of —60 volts is assumed. Next assume 
a deviation from the operating plate 
voltage of, say, 40 volts. Then at 300 
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—40 = 260 volts, erect a vertical line 
to intersect the (—60) — (—30) = —30- 
volt bias curve and read the plate cur- 
rent at this intersection, which is 0.167 
ampere; likewise, at the intersection 
of a vertical line at 300 + 40 = 340 
volts and the (—60) + (—30) = —90- 
volt bias curve, read the plate current. 
In this example, the plate current is 
estimated to be 0.002 ampere. The dif- 
ference of 0.165 ampere between these 
two currents determines the point E 
on the 300 — 40 = 260-volt vertical. 
Similarly, another point F on the same 
composite curve is found by assuming 
the same grid-bias deviation but a 
larger plate-voltage deviation, say, 100 
volts. 

These steps provide points at 260 
volts and 0.165 ampere (E), and at 200 
volts and 0.045 ampere (F). A straight 
line through these points is the com- 
posite curve for a bias of —30 volts, 
shown as a long-short dash line in Fig. 
45. At the intersection of the composite 
curve and the load line, G, the instan- 
taneous composite plate current at the 
point of one-half the peak signal swing 
is determined. This current value, desig- 
nated I..s and the peak plate current, 
Imax, are used in the following formula 
to find the peak value of the third- 
harmonic component of plate current. 


Ths = (210.5 — Imax) /3 


In the example, where I..; is 0.097 am- 
pere and Imax is 0.2 ampere, Ibs = 
(2 x 0.097 — 0.2)/3 = (0.194 — 0.2)/3 
— —0.006/3 = —0.002 ampere. (The 
fact that Ins is negative indicates that the 
phase relation of the fundamental (first- 
harmonic) and third-harmonic com- 
ponents of the plate current is such as 
to result in a slightly peaked wave form. 
Ins is positive in some cases, indicating 
a flattening of the wave form.) 

The peak value of the fundamental 
or first-harmonic component of the plate 
current is found by the following 
formula: 


Thi = 2/3 & (Imax + Ib.5) 
In the example, In = 2/3 & (0.2 + 
0.097) = 0.198 ampere. Thus, the per- 
centage of third-harmonic distortion is 


(Ins/In1) X 100 = (0.002/0.198) x 100 
= 1 per cent approx. 
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Class ABz Power Amplifiers 

A class AB. amplifier employs two 
tubes connected in push-pull as in the 
case of class AB: amplifiers. It differs 
in that it is biased so that plate cur- 
rent flows for somewhat more than half 
the electrical cycle but less than the 
full cycle, the peak signal voltage is 
greater than the dc bias voltage, grid 
current is drawn, and, consequently, 
power is consumed in the grid circuit. 
These conditions permit high power out- 
put to be obtained without excessive 
plate dissipation. 

The sum of the power used in the 
grid circuit and the losses in the input 
transformer is the total driving power 
required by the grid circuit. The driver 
stage should be capable of a power out- 
put considerably larger than this re- 
quired power in. order that distortion 
introduced in the grid circuit be kept 
low. In addition, the internal impedance 
of the driver stage as reflected into or 
as effective in the grid circuit of the 
power stage should always be as low as 
possible in order that distortion may be 
kept low. The input transformer used 
in a class ABz stage usually has a step- 
down ratio adjusted for this condition. 

Load resistance, plate dissipation, 
power output, and distortion determina- 
tions are similar to those for class AB:. 
These quantities are interdependent 
with peak grid-voltage swing and driv- 
ing power; a satisfactory set of operat- 
ing conditions involves a series of 
approximations. The load resistance and 
signal swing are limited by the per- 
missible grid current and power and the 
distortion. If the load resistance is too 
high or the signal swing is excessive, the 
plate-dissipation rating will be exceeded, 
distortion will be high, and the driving 
power will be unnecessarily high. 


Class B Power Amplifiers 


A class B amplifier employs two 
tubes connected in push-pull, so biased 


that plate current is almost zero when. 


no signal voltage is applied to the grids. 
Because of this low value of no-signal 
plate current, class B amplification has 
the same advantage as class AB, i.e., 
large power output can be obtained 
without excessive plate dissipation. 
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Class B operation differs from class AB: 
in that plate current is cut off for a 
larger portion of the negative grid 
swing, and the signal swing is usually | 
larger than in class AB, operation. 

Because certain triodes used as 
class B amplifiers are designed to op- 
erate very close to zero bias, the grid 
of each tube is at a positive potential 
during all or most of the positive half- 
cycle of its signal swing. In this type of 
triode operation, considerable grid cur- 
rent is drawn and there is a loss of 
power in the grid circuit. This condi- 
tion imposes the same requirement in 
the driver stage as in a class AB, stage; 
i.e., the driver should be capable of de- 
livering considerably more power out- 
put than the power required for the 
grid circuit of the class B amplifier so 
that distortion will be low. Similarly, 
the interstage transformer between the 
driver and the class B stage usually has 
a step-down turns ratio. Because of the 
high dissipations involved in class B 
operation at zero bias, it is not feasible 
to use tetrodes or pentodes in this type 
of class B operation. 

Determination of load resistance, 
plate dissipation, power output, and dis- 
tortion is similar to that for a class AB, 
stage. 

Power amplifier tubes designed for 
class A operation can be used in class 
AB. and class B service under suitable 
operating conditions. There are several 
tube types designed especially for class 
B service. The characteristic common to 
all of these types is a high amplifica- 
tion factor. With a high amplification 
factor, plate current is small even when 
the grid bias is zero. These tubes, there- 
fore, can be operated in class B service 
at a bias of zero volts so that no bias 
supply is required. A number of class B 
amplifier tubes consist of two triode 
units mounted in one tube. The two 
units can be connected in push-pull so 
that only one tube is required for a 
class B stage. 


Cathode-Drive Circuits 
The preceding text has discussed 
the use of tubes in the conventional 
grid-drive type of amplifier—that is, 
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where the cathode is common to both 
the input and output circuits. Tubes 
may also be employed as amplifiers in 
circuit arrangements which utilize the 
grid or plate as the common terminal. 
Probably the most important of these 
amplifiers are the cathode-drive circuit, 
which is discussed below, and the cath- 
ode-follower circuit, which will be dis- 
cussed later in connection with inverse 
feedback. 

A typical cathode-drive circuit is 
shown in Fig. 47. The load is placed in 


OUTPUT 
2 VOLTAGE 


Fig. 47—Cathode-drive circuit. 


the plate circuit and the output voltage 
is taken off between the plate and 
ground as in the grid-drive method of 
operation. The grid is grounded, and 
the input voltage is applied across an 
appropriate impedance in the cathode 
circuit. The cathode-drive circuit is par- 
ticularly useful for vhf and uhf applica- 
tions, in which it is necessary to obtain 
the low-noise performance usually asso- 
ciated with a triode, but where a con- 
ventional grid-drive circuit would be 
unstable because of feedback through 
the grid-to-plate capacitance of the 
tube. In the cathode-drive circuit, the 
grounded grid serves as a capacitive 
shield between plate and cathode and 
permits stable operation at frequencies 
higher than those in which conventional 
circuits can be used. 

The input impedance of a cathode- 
drive circuit is approximately equal to 
1/gm when the load resistance is small 
compared to the r, of the tube. A cer- 
tain amount of power is required, there- 
fore, to drive such a circuit. However, 
in the type of service in which cathode- 
drive circuits are normally used, the 
advantages of the grounded-grid con- 
nection usually outweigh this disad- 
vantage. 
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Inverse Feedback 

An inverse-feedback circuit, some- 
times called a degenerative circuit, is 
one in which a portion of the output 
voltage of a tube is applied to the in- 
put of the same or a preceding tube in 
opposite phase to the signal applied to 
the tube. Two important advantages of 
feedback are (1) reduced distortion from 
each stage included in the feedback cir- 
cuit and (2) reduction in the variations 
in gain due to changes in line voltage, 
possible differences between tubes of the 
same type, or variations in the values of 
circuit constants included in the feed- 
back circuit. 

Inverse feedback is used in audio 
amplifiers to reduce distortion in the 
output stage where the load impedance 
on the tube is a loudspeaker. Because 
the impedance of a loudspeaker is not 
constant for all audio frequencies, the 
load impedance on the output tube 
varies with frequency. When the output 
tube is a pentode or beam power tube 
having high plate resistance, this varia- 
tion in plate load impedance can, if not 
corrected, produce considerable fre- 
quency distortion. Such frequency dis- 
tortion can be reduced by means of 
inverse feedback. Inverse-feedback cir- 
cuits are of the constant-voltage type 
and the constant-current type. 

The application of the constant- 
voltage type of inverse feedback to a 
power-output stage using a single beam 
power tube is illustrated in Fig. 48. In 
this circuit, Ri, Re, and C are connected 
as a voltage divider across the output of 
the tube. The secondary winding of the 
grid-input transformer is returned to a 
point on this voltage divider. Capacitor 


Fig. 48—Power-output stage using constant- 
voltage inverse feedback, 
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C blocks the dc plate voltage from the 
grid. However, a portion of the tube 
af output voltage, approximately equal 
to the output voltage multiplied by the 
fraction R./(R: + R:), is applied to the 
grid. This voltage reduces the source im- 
‘pedance of the circuit and a decrease in 
distortion results which is explained in 
the curves of Fig. 49. 
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nent of plate current i’. It is evident 
that the irregularity of the waveform of 
this component of plate current would 
act to cancel the original irregularity 
and thus reduce distortion. 

After inverse feedback has been ap- 
plied, the relations are as shown in the 
curve for ip. The dotted curve shown by 
i’pt 1s the component of plate current 


Fig. 49—Voltage and current waveforms showing effect of inverse feedback. 


Consider first the amplifier without 
the use of inverse feedback. Suppose 
that when a signal voltage e. is applied 
to the grid the af plate current i’, has 
an irregularity in its positive half-cycle. 
This irregularity represents a departure 
from the waveform of the input signal 
and is, therefore, distortion. For this 
plate-current waveform, the af plate 
voltage has a waveform shown by e’». 
The plate-voltage waveform is inverted 
compared to the plate-current wave- 
form because a plate-current increase 
produces an increase in the drop across 
the plate load. The voltage at the plate 
is the difference between the drop across 
the load and the supply voltage; thus, 
when plate current goes up, plate volt- 
age goes down; when plate current goes 
down, plate voltage goes up. 

Now suppose that inverse feedback 
is applied to the amplifier. The voltage 
fed back to the grid has the same wave- 
form and phase as the plate voltage, but 
is smaller in magnitude. Hence, with a 
plate voltage of waveform shown by 
e’p, the feedback voltage appearing on 
the grid is as shown by e’sr. This voltage 
applied to the grid produces a compo- 


due to the feedback voltage on the grid. 
The dotted curve shown by i’ is the 
component of plate current due to the 
signal voltage on the grid. The algebraic 
sum of these two components gives the 
resultant plate current shown by the 
solid curve of ip. Since i’, is the plate 
current that would flow without inverse 
feedback, it can be seen that the appli- 
cation of inverse feedback has reduced 
the irregularity in the output current. 
In this manner inverse feedback acts to 
correct any component of plate current 
that does not correspond to the input 
signal voltage, and thus reduces dis- 
tortion. 

From the curve for ip, it can be 
seen that, besides reducing distortion, 
inverse feedback also reduces the ampli- 
tude of the output current. Conse- 
quently, when inverse feedback is 
applied to an amplifier there is a de- 
crease in gain or power sensitivity as 
well as a decrease in distortion. Hence, 
the application of inverse feedback to 
an amplifier requires that more driving 
voltage be applied to obtain full power 
output, but this output is obtained with 
less distortion. 


~ 
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Inverse feedback may also be ap- 
plied to resistance-coupled stages, as 
shown in Fig. 50. The circuit is conven- 
tional except that a feedback resistor, 


C-= BC+ B+ 


Fig, 50—Resistance-coupled stages using 
feedback resistor. 


R;, is connected between the plates of 
tubes T, and Tz. The output signal volt- 
age of T, and a portion of the output 
signal voltage of Ts appear across R2. 
Because the distortion generated in the 
plate circuit of T, is applied to its grid 
out of phase with the input signal, the 
distortion in the output of T, is com- 
paratively low. With sufficient inverse 
feedback of the constant-voltage type 
in a power-output stage, it is not neces- 
sary to employ a network of resistance 
and capacitance in the output circuit to 
redtice response at high audio frequen- 
cies. Inverse-feedback circuits can also 
be applied to push-pull class A and class 
AB, amplifiers. 

Constant-current inverse feedback 
is usually obtained by omitting the by- 
pass capacitor across a cathode resistor. 
This method decreases the gain and the 
distortion but increases the source im- 
pedance of the circuit. Consequently, 
the output voltage rises at the resonant 
frequency of the loudspeaker and ac- 
centuates hangover effects. 

Inverse feedback is not generally 
applied to a triode power amplifier be- 
cause the variation in speaker tmped- 
ance with frequency does not produce 
much distortion in a triode stage hav- 
ing low plate resistance. It is sometimes 
applied in a pentode stage, but is not 
always convenient. As has been shown, 
when inverse feedback is used in an 
amplifier, the driving voltage must be 
increased in order to provide full power 
output. When inverse feedback is used 
with a pentode, the total driving voltage 
required for full power output may be 
inconveniently large, although still less 
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- than that required for a triode. Because 


a beam power tube gives full power — 
output on a comparatively small driving » 
voltage, inverse feedback is especially 
applicable to beam power tubes. By 


means of inverse feedback, the high 


efficiency and high power output of 
beam power tubes can be combined with 
freedom from the effects of varying 
speaker impedance. 


Cathode-Follower Circuits 


Another important application of 
inverse feedback is in the cathode-fol- - 
lower circuit, an example of which is 
shown in Fig. 51. In this application, the 
load has been transferred from the plate 
circuit to the cathode circuit of the tube. 
The input voltage is applied between 
the grid and ground, and the output 
voltage is obtained between the cathode 
and ground. The voltage amplification 
(V.A.) of this circuit is always less than 
unity and may be expressed by the fol- 
lowing convenient formulas. 

For a triode: 

“wx Ro 

V. ASST REX Gee Dd 
For a pentode: 


fm X Rn 
V.A. = fade ooRey 
1+ (gm X 


Ru 

In these formulas, uw is ‘he amplifi- 
cation factor, Rx is the load resistance 
in ohms, rp is the plate resistance in 
ohms, and gm is the transconductance 
in mhos. 

The use of the cathode follower 
permits the design of circuits which 
have high input resistance and high out- 
put voltage. The output impedance is 
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Fig. 51—Cathode-follower circuit. 


quite low and very low distortion may 
be obtained. Cathode-follower circuits 
may be used for power amplifiers or as 
impedance transformers designed. either 
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‘to match a transmission line or to pro- 
duce a relatively high output voltage at 
a low impedance level. 

In a power amplifier which is trans- 
former coupled to the load, the same 
output power can be obtained from the 
tube as would be obtained in a conven- 
tional grid-drive type of amplifier. The 
output impedance is very low and pro- 
vides excellent damping to the load, 
with the result that very low distortion 
can be obtained. The peak-to-peak sig- 
nal voltage, however, approaches 11% 
times the plate supply voltage if maxi- 
mum power output is required from the 
tube. Some problems may be encoun- 
tered, therefore, in the design of an 
adequate driver stage for a cathode- 
follower output system. 

When a cathode-follower circuit is 
used as an impedance transformer, the 
load is usually a simple resistance in 
the cathode circuit of the tube. With 
relatively low values of cathode resistor, 
the circuit may be designed to supply 
significant amounts of power and to 
match the impedance of the device to 
a transmission line. With somewhat 
higher values of cathode resistor, the 
circuit may be used to decrease the out- 
put impedance sufficiently to permit the 
transmission of audio signals along a 
line in which appreciable capacitance 
is present. 

The cathode follower may also be 
used as an isolation device to provide 
extremely high input resistance and low 
input capacitance as might be required 
in the probe of an oscilloscope or 
vacuum-tube voltmeter. Such circuits 
can be designed to provide effective 
impedance transformation with no sig- 
nificant loss of voltage. 

Selection of a suitable tube and its 
operating conditions for use in a cath- 
ode-follower circuit having a specified 
output impedance (Z.) can be made, in 
most practical cases, by the use of the 
following formula to determine the ap- 
proximate value of the required tube 
transconductance. 

1,000,000 


Required gm (umhos) = Zo (ohms) 


Once the required transconductance - 


is obtained, a suitable tube and its oper- 
ating conditions may be determined 
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from the technical data given in the 
Technical Data section. The tube se- 
lected should have a value of transcon- 
ductance slightly lower than that 
obtained from the above expression to 
allow for the shunting effect of the cath- 
ode load resistance. The conversion 
nomograph given in Fig. 44 may be 
used for calculation of operating condi- 
tions for values of transconductance not 
included in the tabulated data. After 
the operating conditions have been de- 
termined, the approximate value of the 
required cathode load resistance may be 
calculated from the following formulas. 
For a triode: 


Zo X tp 
Cathode Rr, = ———-2 
Te te ies CW 
For a pentode: 
Cathode Ry = Zo 


1 — (gm X Zo) 
Resistance and impedance values are in 
ohms; transconductance values are in 
mhos. 

If the value of the cathode load re- 
sistance calculated to provide the re- 
quired output impedance does not 
provide the required operating bias, the 
basic cathode-follower circuit can be 
modified in a number of ways. Two of 
the more common modifications are 
shown in Figs. 52 and 53. 

In Fig. 52 the bias is increased by 
adding a bypassed resistance between 
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Fig. 52—Cathode-follower circuit modified 
for increased bias. 


the cathode and the unbypassed load | 
resistance and returning the grid to the 
low end of the load resistance. In Fig. 
53 the bias is reduced by adding a by- 
passed resistance between the cathode 
and the unbypassed load resistance but, 
in this case, the grid is returned to the 
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junction of the two cathode resistors 
so that the bias voltage is only the dc 
voltage drop across the added resistance. 
The size of the bypass capacitor should 
be large enough so that it has negligible 
reactance at the lowest frequency to be 
handled. In both cases the B-supply 
should be increased to make up for the 
voltage taken for biasing. 
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Fig. 53—Cathode-follower circuit modified 
for reduced bias. 


Example: Select a suitable tube 
and determine the operating conditions 
and circuit components for a cathode- 
follower circuit having an output. im- 
pedance that will match a 500-ohm 
transmission line. 

Procedure: First, determine the ap- 
proximate transconductance required. 
1,000,000 

500 

A survey of the tubes that have a 
transconductance in this order of mag- 
nitude shows that type 12AX7A is among 
the tubes to be considered. Referring to 
the characteristics given in the technical 
data section for one triode unit of high- 
mu twin triode 12AX7, we find that for 
a plate voltage of 250 volts and a bias 
of —2 volts, the transconductance is 
1600 micromhos, the plate resistance is 
62500 ohms, the amplification factor is 
100, and the plate current is 0.0012 am- 
pere. When these values are used in the 
expression for determining the cathode 
load resistance, the following result is 
obtained: 


Required gm = = 2000 nmhos 


500 x 62500 
62500—500% (100-41) 

The voltage across this resistor for 
a plate current of 0.0012 ampere is 
2600 x 0.0012 = 3.12 volts. Because 


Cathode Rr= =2600 ohms 
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the required bias voltage is only —2 
volts, the circuit arrangement given in 
Fig. 53 is employed. The bias is fur- 
nished by a resistance that will have a 
voltage drop of 2 volts when it carries 
a current of 0.0012 ampere. The re- 
quired bias resistance, therefore, is 
2/0.0012 = 1670 ohms. If 60 Hz is 
the lowest frequency to be passed, 20 
microfarads is a suitable value for the 
bypass capacitor. The B-supply, of 
course, is increased by the voltage drop 
across the cathode resistance which, in 
this example, is approximately 5 volts. 
The B-supply, therefore, is 250 + 5 
= 255 volts. 

Because it is desirable to eliminate, 
if possible, the bias resistor and bypass 
capacitor, it is worthwhile to try other 
tubes and other operating conditions to 
obtain a value of cathode load. resist- 
ance which will also provide the re- 
quired bias. If the triode section of twin 
diode—high-mu triode 6AT6 is operated 
under the conditions given in the tech- 
nical data section with a plate voltage 
of 100 volts and a bias of —1 volt, it 
will have an amplification factor of 70, 
a plate resistance of 54000 ohms, a 
transconductance of 1300 micromhos, 
and a plate current of 0.0008 ampere. 
Then, 

Cathode Rr = 
500 x 54000 
54000 — 500 X (70 + 1) — 

The bias voltage obtained across 
this resistance is 1460 « 0.0008 = 1.17 
volts. Since this value is for all practical 
purposes close enough to the required 
bias, no addition bias resistance will 
be required and the grid may be re- 
turned directly to ground. There is no 
need to adjust the B-supply voltage to 
make up for the drop in the cathode 
resistor. The voltage amplification 
(V.A.) for the cathode-follower circuit 
utilizing the triode section Bh type 
6AT6 is 


V.A. = 


1460 ohms 


70 < 1460 

54000 + 1460 « (70 + 1) 

For applications in which the cath- 
ode follower is used to isolate two cir- 
cuits—for example, when it is used 
between a circuit being tested and the 
input stage of an oscilloscope or a 
vacuum-tube voltmeter—voliage output. 


= 0.65 
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and not impedance matching is the pri- 
mary consideration. In such applica- 
tions it is desirable to use a relatively 
high value of cathode load resistance, 
such as 50,000 ohms, in order to get the 
maximum voltage output. In order to 
‘obtain proper bias, a circuit such as 
that of Fig. 53 should be used. With a 
high value of cathode resistance, the 
voltage amplification will approximate 
unity. 


Corrective Filters 


A corrective filter can be used to 
improve the frequency characteristic of 
an output stage using a beam power 
tube or a pentode when inverse feed- 
back is not applicable. The filter consists 
of a resistor and a capacitor connected 
in series across the primary of the out- 
put transformer. Connected in this way, 
the filter is in parallel with the plate 
load impedance reflected from the voice- 
coil by the output transformer. The 
magnitude of this reflected impedance 
increases with increasing frequency in 
the middle and upper audio range. The 
impedance of the filter, however, de- 
creases with increasing frequency. It 
follows that, by use of the proper values 
for the resistance and the capacitance 
in the filter, the effective load impedance 
on the output tubes can be made prac- 
tically constant for all frequencies in 
the middle and upper audio range. The 
result is an improvement in the fre- 
quency characteristic of the output 
stage. 

The resistance to be used in the 
filter for a push-pull stage is 1.3 times 
the recommended plate-to-plate load re- 
sistance; or, for a single-tube stage, is 
1.3 times the recommended plate load 
resistance. The capacitance in the filter 
should have a value such that the volt- 
age gain of the output stage at a fre- 
quency of 1000 Hz or higher is equal 
to the voltage gain at 400 Hz. 
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A method of determining the 
proper value of capacitance for the fil- 
ter is to make two measurements of the 
output voltage across the primary of 
the output transformer: first, when a 
400-Hz signal is applied to the input, 
and second, when a 1000-Hz signal 
of the same voltage as the 400-Hz 
signal is applied to the input. The cor- 
rect value of capacitance is the one 
which gives equal output voltages for 
the two signal inputs. In practice, this 
value is usually found to be in the order 
of 0.05 microfarad. 


Phonograph and Tape Preamplifiers 


The frequency range and dynamic 
range* which can be recorded on a 
phonograph record or on magnetic tape 
depend on several factors, including the 
composition, mechanical characteristics, 
and speed of the record or tape, and 
the electrical and mechanical character- 
istics of the recording equipment. To 
achieve wide frequency and dynamic 
ranges, manufacturers of commercial 
recordings use equipment which intro- 
duces a nonuniform relationship be- 
tween amplitude and frequency. This 
relationship is known as a “recording 
characteristic.” To assure proper re- 
production of a high-fidelity recording, 
therefore, some part of the reproducing 
system must have a frequency-response 
characteristic which is the inverse of 
the recording characteristic. Most manu- 
facturers of high-fidelity recordings use 
the RCA “New Orthophonic” (RIAA) 
characteristic for discs and the NARTB 
characteristic for magnetic tape. 

The simplest type of equalization 
network is shown in Fig. 54. Because 
the capacitor C is effectively an open 
circuit at low frequencies, the low fre- 
quencies must be passed through the 
resistor R and are attenuated. The ca- 
pacitor has a lower reactance at high 
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Fig. 54—Simple RC frequency-compensation network. 


* The dynamic range of an amplifier is a measure of its signal-handling capability. The 
dynamic range expresses in dB the ratio of the maximum usable output signal (generally 
for a distortion of about 10 per cent) to the minimum usable output signal (generally for 
a signal-to-noise ratio of about 20 dB). A dynamic range of 40 dB is usually acceptable; 
a value of 70 dB is exceptional for any audio system. 
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frequencies, however, and = bypasses 
high-frequency components around R so 
that they receive negligible attenuation. 
Thus the network effectively “boosts” 
the high frequencies. This type of equal- 
ization is called ‘“attenuative.” 

Some typical preamplifier stages 
are shown in the Circuits section. The 
location of the frequency-compensating 
network or “equalizer” in the repro- 
ducing system will depend on the types 
of recordings which are to be repro- 
duced and on the pickup devices used. 

A ceramic high-fidelity phonograph 
pickup is usually designed to provide 
proper compensation for the RIAA re- 
cording characteristic when the pickup 
is operated into the load resistance spec- 
ified by its manufacturer. Because this 
type of pickup also has relatively high 
output (0.5 to 1.5 volts), it does not 
require the use of either an equalizer 
network or a preamplifier, and can be 
connected directly to the input of a 
tone-control amplifier and/or power 
amplifier. 

A magnetic high-fidelity phono- 
graph pickup, on the other hand, usually 
has an essentially flat frequency-re- 
sponse characteristic and very low out- 
put (1 to 10 millivolts). Because a 
pickup of this type merely reproduces 
the recording characteristic, it must be 
followed by an equalizer network, as 
well as by a preamplifier having suf- 
ficient voltage gain to provide the input 
voltage required by the tone-control 
amplifier and/or power amplifier. Many 
designs include both the equalizing and 
amplifying circuits in a single unit. 

A high-fidelity magnetic-tape pick- 
up head, like a magnetic phonograph 
pickup, reproduces the recording char- 
acteristic and has an output of only a 
few millivolts. This type of pickup de- 
vice, therefore, must also be followed 
by an equalizing network and pream- 
plifier, or by a preamplifier which pro- 
vides “built-in” equalization for the 
NARTB characteristic. 

Ry 
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Feedback networks may also be 
used for frequency compensation and 
for reduction of distortion. Basically,, 
a feedback network returns a portion 
of the output signal to the input circuit 
of an amplifier. The feedback signal 
may be returned in phase with the input 
signal (positive or regenerative feed- 
back) or 180 degrees out of phase with 
the input signal (negative, inverse, or 
degenerative feedback). In either case, 
the feedback can be made proportional 
to either the output voltage or the out- 
put current, and can be applied to either 
the input voltage or the input current. 
A negative feedback signal proportional 
to the output current raises the output 
impedance of the amplifier; negative 
feedback proportional to the output 
voltage reduces the output impedance. 
A negative feedback signal applied to 
the input current decreases the input 
impedance; negative feedback applied 
to the input voltage increases the input 
impedance. Opposite effects are pro- 
duced by positive feedback. 

A simple negative or inverse feed- 
back network which provides high- 
frequency boost is shown in Fig. 55. 
This network provides equalization 
comparable to that obtained with Fig. 
54, but is more suitable for low-level 
amplifier stages because it does not re- 
quire the first amplifier stage to provide 
high-level low frequencies. In addition, 
the inverse feedback improves the dis- 
tortion characteristics of the amplifier. 

Some preamplifier or low-level 
audio amplifier circuits include variable 
resistors or potentiometers which func- 
tion as volume or tone controls. Such 
circuits should be designed to minimize 
the flow of dc currents through these 
controls so that little or no noise will 
be developed by the movable contact 
during the life of the circuit. Volume 
controls and their associated circuits 
should permit variation of gain from 
zero to maximum, and should attenuate 
all frequencies equally for all positions 
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Fig. 55—Negative-feedback frequency-compensation network, 
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of the variable arm of the control. Sev- 
eral examples of volume controls and 
tone controls are shown in the Circuits 
section. 


Tone Controls 


A tone contro] is a variable filter 
(or one in which at least one element is 
adjustable) by means of which the user 
may vary the frequency response of an 
amplifier to suit his own taste. In radio 
receivers and home amplifiers, the tone 
control usually consists of a resistance- 
capacitance network in which the resist- 
ance is the variable element. 

The simplest form of tone control 
is a fixed tone-compensating or “equaliz- 
ing” network such as that shown in 
Fig. 56. This type of network is often 
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Fig. 56—Tone-control circuit for fixed tone 
compensation or ‘equalizing’. 


used to equalize the low- and high-fre- 
quency response of a crystal phono- 
graph pickup. At low frequencies the 
attenuation of this network is 20.8 dB. 
As the frequency is increased, the 
100-picofarad capacitor serves as a 
bypass for the 5-megohm resistor, and 
the combined impedance of the resistor- 
capacitor network is reduced. Thus, 
more of the crystal output appears 
across the 0.5-megohm resistor at high 
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frequencies than at low frequencies, and 
the frequency response at the grid is 
reasonably flat over a wide frequency 
range. Fig. 57 shows a comparison be- 
tween the output of the crystal (curve 
A) and the output of the equalizing 
network (curve B). The response curve 
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Fig. 57—Curve from 


showing output 
crystal phonograph pickup (A) and from 
equalizing network (B). 


can be “flattened” still more if the 
attenuation at low frequencies is in- 
creased by changing the 0.5-megohm 
resistor to 0.125 megohm. 

The tone-control network shown in 
Fig. 58 has two stages with completely 
separate bass and treble controls. Fig. 
59 shows simplified representations of 
the bass control of this circuit when the 
potentiometer is turned to its extreme 
variations (usually labeled “Boost” and 
“Cut”). In this network, as in the crys- 
tal-equalizing network shown in Fig. 
56, the parallel RC combination is the 
controlling factor. For bass “boost,” the 
capacitor C2 bypasses resistor Rz so that 
less impedance is placed across the out- 
put to grid B at high frequencies than 
at low frequencies. For bass “cut,” the 
parallel combination is shifted so that 
C, bypasses Rs, causing more _ high- 
frequency than low-frequency output. 
Essentially, the network is a variable- 
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Fig. 58—Two-stage tone-control circuit incorporating separate bass and treble controls. 
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frequency voltage divider. With proper 
values for the components, it may be 
made to respond to changes in the Rs 
potentiometer setting for only low fre- 
quencies (below 1000 Hz). 
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Fig. 59—Simplified representations of bass- 
control circuit at extreme ends of 
potentiometer. 


Fig. 60 shows extreme positions of 
the treble control. The attenuation of 
the two circuits is approximately the 
same at 1000 Hz. The treble “boost” 
circuit is similar to the crystal-equaliz- 
ing network shown in Fig. 56. In the 
treble “cut” circuit, the parallel RC ele- 
ments serve to attenuate the signal volt- 
age further because the capacitor by- 
passes the resistance across the output. 
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Fig. _60—Simplified representations of 
treble-control circuit at extreme ends of 
potentiometer. 


The effect of the capacitor is negligible 
at low frequencies; beyond 1000 Hz, 
the signal voltage is attenuated at a 
maximum rate of 6 dB per octave. 

The location of a tone-control net- 
work is of considerable importance. In 
a typical radio receiver, it may be 
inserted in the plate circuit of the 
power tube, the coupling circuit be- 
tween the first af amplifier tube and 
the power tube, or the grid circuit of 
the first tube. In an amplifier using a 
beam power tube or pentode power 
amplifier without negative feedback, it 
is desirable to connect a_resistance- 
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capacitance filter across the primary of 
the output transformer. This filter may 
be fixed, with a supplementary tone 
control elsewhere, or it may form the 
tone control itself. If the amplifier in- 
corporates negative feedback, the tone 
control may be inserted in the feedback 
network or else should be connected to 
a part of the amplifier which is ex- 
ternal to the feedback loop. The over- 
all gain of a well designed tone-control 
network should be approximately unity. 


Automatic Volume or 
Gain Control 


The chief purpose of automatic 
volume control (ave) or automatic gain 
control (age) in a radio or television 
receiver is to prevent fluctuations in 
loudspeaker volume or picture bright- 
ness when the audio or video signal at 
the antenna is fading in and out. 

An automatic volume control cir- 
cuit regulates the receiver rf and if gain 
so that this gain is less for a strong sig- 
nal than for a weak signal. In this way, 
when the signal strength at the antenna 
changes, the avec circuit reduces the re- 
sultant change in the voltage output of 
the last if stage and consequently re- 
duces the change in the speaker output 
volume. 

The avc circuit reduces the rf and 
if gain for a strong signal usually by in- 
creasing the negative bias of the rf, if, 
and frequency-mixer stage when the 
signal increases. A simple avec circuit is 
shown in Fig. 61. On each positive half- 
cycle of the signal voltage, when the 
diode plate is positive with respect to 
the cathode, the diode passes current. 
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61—Automatic-volume-control (avec) 
circuit. 


Fig. 


Because of the flow of diode current 
through Ri, there is a voltage drop 
across R:i which makes the left end of 
R, negative with respect to ground. This 
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voltage drop across R: is applied, 
through the filter R. and C, as negative 
bias on the grids of the preceding stages. 
When the signal strength at the antenna 
increases, therefore, the signal applied 
to the avec diode increases, the voltage 
drop across R: increases, the negative 
bias voltage applied to the rf and if 
stages increases, and the gain of the rf 
and if stages is decreased. Thus the in- 
crease in signal strength at the antenna 
does not produce as much increase in 
the output of the last if stage as it 
would produce without ave. 

When the signal strength at the 
antenna decreases from a_ previous 
steady value, the ave circuit acts, of 
course, in the reverse direction, apply- 
ing less negative bias, permitting the rf 
and if gain to increase, and thus reduc- 
ing the decrease in the signal output of 
the last if stage. In this way, when the 
signal strength at the antenna changes, 
the avc circuit acts to reduce change in 
the output of the last if stage, and thus 
acts to reduce change in loudspeaker 
volume. 

The filter, C and R., prevents the 
ave voltage from varying at audio fre- 
quency. The filter is necessary because 
the voltage drop across R: varies with 
the modulation of the carrier being re- 
ceived. If avc voltage were taken di- 
rectly from R; without filtering, the 
audio variations in avc voltage would 
vary the receiver gain so as to smooth 
out the modulation of the carrier. To 
avoid this effect, the avc voltage is taken 
from the capacitor C. Because of the 
resistance Re in series with C, the capa- 
citor C can charge and discharge at only 
a comparatively slow rate. The avec volt- 
age therefore cannot vary at frequencies 
as high as the audio range but can vary 
at frequencies high enough to compen- 
sate for most fading. Thus the filter 
permits the avec circuit to smooth out 
variations in signal due to fading, but 
prevents the circuit from smoothing out 
audio modulation. 

It will be seen that an ave circuit 
and a diode-detector circuit are much 
alike. It is therefore convenient in a re- 
ceiver to combine the detector and the 
avec diode in a single stage. Examples of 
how these functions are combined in 
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receivers are shown in Circuits section. 

In the circuit shown in Fig. 61, a 
certain amount of avc negative bias is 
applied to the preceding stages on a 
weak signal. Because it may be desir- 
able to maintain the receiver rf and if 
gain at the maximum possible value for 
a weak signal, ave circuits are designed 
in some cases to apply no avc bias until 
the signal strength exceeds a certain 
value. These avc circuits are known as 
delayed avec or dave circuits. 

A dave circuit is shown in Fig. 62. 
In this circuit, the diode section D, of 
the 6ALS5 acts as detector and avc diode. 
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Fig. 62—Delayed ave (davc) circuit. 


R, is the diode load resistor and Rez and 
C. are the avec filter. Because the cath- 
ode of diode Dz is returned through a 
fixed supply of —3 volts to the cathode 
of D,, a de current flows through Ri: 
and Re in series with De. The voltage 
drop caused by this current places the 
avc lead at approximately —3 volts (less 
the negligible drop through D.). When 
the average amplitude of the rectified 
signal developed across R; does not ex- 
ceed 3 volts, the avec lead remains at 
—3 volts. Hence, for signals not strong 
enough to develop 3 volts across Ri, 
the bias applied to the controlled tubes 
stays constant at a value giving high 
sensitivity. 

However, when the average ampli- 
tude of rectified signal voltage across 
R, exceeds 3 volts, the plate of diode 
D. becomes more negative than the 
cathode of D2 and current flow in diode 
Dz ceases. The potential of the avec 
lead is then controlled by the voltage 
developed across R:. Therefore, with 
further increase in signal strength, the 
ave circuit applies an increasing avec 
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bias voltage to the controlled stages. In 
this way, the circuit regulates the re- 
ceiver gain for strong signals, but per- 
mits the gain to stay constant at a maxi- 
mum value for weak signals. 

It can be seen in Fig. 62 that a por- 
tion of the —3 volts delay voltage is 
applied to the plate of the detector 
diode D:, this portion being approxi- 
mately equal to R:/(R: + R:) times —3 
volts. Hence, with the circuit constants 
as shown, the detector plate is made 
negative with respect to its cathode by 
approximately one-half volt. However, 
this voltage does not interfere with de- 
tection because it is not large enough 
to prevent current flow in the tube. 

Automatic gain control (age) com- 
pensates for fluctuations in rf picture 
carrier amplitude. The peak carrier level 
rather than the average carrier level is 
controlled by the agc voltage because 
the peaks of the sync pulses are fixed 
when inserted on a fixed carrier level. 
The peak carrier level may be deter- 
mined by measurement of the peaks of 
the sync pulses at the output of the 
video detector. 

A conventional age circuit, such as 
that shown in Fig. 63, consists of a diode 
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Fig. 63—Automatic-gain control (agc) 
circuit. 


detector circuit and an RC filter. The 
time constant of the detector circuit is 
made large enough to prevent the pic- 
ture content from influencing the mag- 
nitude of the age voltage. The output 
voltage (agc voltage) is equal to the 
peak value of the incoming signal. 

The diode detector receives the in- 
coming signal from the last if stage of 
the television receiver through the ca- 
pacitor C;. The resistor R: provides the 
load for the diode. The diode conducts 
only when its plate is driven positive 
with respect to its cathode. Electrons 
then flow from the cathode to the plate 
and thence into capacitor C:, where the 
- negative charge is stored. Because of the 
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low impedance offered by the diode dur- 
ing conduction, C; charges up to the 
value of the peak applied voltage. 

During the negative excursion of 
the signal, the diode does not conduct, 
and C, discharges through resistor R:. 
Because of the large time constant of 
R,Ci, however, only a small percentage 
of the voltage across C: is lost during 
the interval between horizontal sync 
pulses. During succeeding positive 
cycles, the incoming signal must over- 
come the negative charge stored in Cy 
before the diode conducts, and plate 
current flows only at the peak of each 
positive cycle. The voltage across Ci, 
therefore, is determined by the level of 
the peaks of the positive cycles, or the 
sync pulses. 

The negative voltage developed 
across resistor R: by the sync pulses is 
filtered by resistor Re and capacitor C2 
to remove the 15,750-cycle ripple of 
the horizontal sync pulse. The dc out- 
put is then fed to the if and rf ampli- 
fiers as an agc voltage. 

This age system may be expanded 
to include amplification of the age sig- 
nal before detection of the peak level, or 
amplification of the dc output, or both. 
A direct-coupled amplifier must be used — 
for amplification of the dc signal. The 
addition of amplification makes the sys- 
tem more sensitive to changes in carrier 
level. . 

A “keyed” age system such as that 
shown in Fig. 64 is used to eliminate 
flutter and to improve noise immunity 
in weak signal areas. This system pro- 
vides more rapid action than the con- 
ventional age circuits because the filter 
circuit can employ lower capacitance 
and resistance values. 
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Fig. 64—“Keyed” age circuit. 
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In the keyed age system, the nega- 
tive output of the video detector is fed 
directly to the grid No. 1 of the first 
video amplifier. The positive output of 
the video amplifier is, in turn, fed di- 
rectly to the grid No. 1 of the keyed agc 
-amplifier. The video stage increases the 
gain of the age system and, in addition, 
provides noise clipping. The plate volt- 
age for the agc amplifier is a positive 
pulse obtained from a small winding on 
the horizontal output transformer which 
is in phase with the horizontal sync 
pulse obtained from the video amplifier. 
The polarity of this pulse is such that 
the plate of the agc amplifier tube is 
positive during the retrace time. The 
tube is biased so that current flows only 
when the grid No. 1 and the plate are 
driven positive simultaneously. The 
amount of current flow depends on the 
grid-No. 1 potential during the pulse. 
These pulses are smoothed out in the 
RC network in the plate circuit (RiC). 
Because the dc voltage developed across 
R; is negative, it is suitable for appli- 
cation to the grids of the rf and if tubes 
as an agc voltage. 


High-Fidelity Amplifiers 


Several high-fidelity amplifiers are 
shown in the Circuits section. The per- 
formance capabilities of such amplifiers 
are usually given in terms of frequency 


response, total harmonic distortion, 
maximum power output, and noise 
level. 


To provide high-fidelity reproduc- 
tion of audio program material, an am- 
plifier should have a frequency response 
which does not vary more than 1 db 
over the entire audio spectrum. General 
practice is to design the amplifier so 
that its frequency response is flat within 
1 dB from a frequency below the low- 
est to be reproduced to one well above 
the upper limit of the audible region. 

Harmonic distortion and _inter- 
modulation distortion produce changes 
in program material which may have 
adverse effects on the quality of the 
reproduced sound. Harmonic distortion 
causes a change in the character of an 
individual tone by the introduction of 
harmonics which were not originally 
present in the program material. For 
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high-fidelity reproduction, total har- 
monic distortion (expressed as a per- 
centage of the output power) should not 
be greater than about 1 per cent at the 
desired listening level. Types such as 
the 6973, 7027A and 7868 are designed 
to provide extremely low harmonic dis- 
tortion in suitably designed push-pull 
amplifier circuits. 


Intermodulation distortion is a 
change in the waveform of an individual 
tone as a result of interaction with an- 
other tone present at the same time in 
the program material. This type of dis- 
tortion not only alters the character of 
the modulated tone, but may also result 
in the generation of spurious signals at 
frequencies equal to the sum and dif- 
ference of the interacting frequencies. 
Intermodulation distortion should be 
less than 2 per cent at the desired listen- 
ing level. In general, any amplifier 
which has low intermodulation distor- 
tion will have very low harmonic dis- 
tortion. 

The maximum power output which 
a high-fidelity amplifier should deliver 
depends upon a complex relation of sev- 
eral factors, including the size and 
acoustical characteristics of the listen- 
ing area, the desired listening level, and 
the efficiency of the loudspeaker sys- 
tem. Practically, however, it is possible 
to determine amplifier requirements in 
terms of room size and loudspeaker 
efficiency. 

The acoustic power required to re- 
produce the loudest passages of orches- 
tral music at concert-hall level in the 
average-size living room is about 0.4 
watt. Because high-fidelity loudspeakers 
of the type generally available for home 
use have an efficiency of only about 5 
per cent, the output stage of the ampli- 
fier should therefore be able to deliver 
a power output of at least 8 watts. Be- 
cause many wide-range loudspeaker sys- 
tems, particularly those using frequency- 
divider networks, have efficiencies of 
less than 5 per cent, output tubes used 
with such systems must have corre- 
spondingly larger power outputs. The 
6973, 7027A, 7189, and 7868 can pro- 
vide ample output for most systems 
when used in suitable push-pull circuits. 

The noise level of a high-fidelity 
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amplifier determines the range of 
volume the amplifier is able to repro- 
duce, i.e., the difference (usually ex- 
pressed in decibels) between the loudest 
and softest sounds in program material. 
Because the greatest volume range util- 
ized in electrical program material at 
the present time is about 60 dB, the 
noise level of a high-fidelity amplifier 
should be at least 60 dB below the sig- 
nal level at the desired listening level. 


Limiters 

An amplifier may also be used as 
a limiter. One use of a limiter is in 
receivers designed for the reception of 
frequency-modulated signals. The lim- 
iter in FM receivers has the function of 
eliminating amplitude variations from 
the input to the detector. Because in 
an FM system amplitude variations are 
primarily the result of noise disturb- 
ances, the use of a limiter prevents 
such disturbances from being repro- 
duced in the audio output. The limiter 
usually follows the last if stage so 
that it can minimize the effects of dis- 
turbances coming in on the rf carrier 
and those produced locally. 

The limiter is essentially an if volt- 
age amplifier designed for saturated 
operation. Saturated operation means 
that an increase in signal voltage above 
a certain value produces very little in- 
crease in plate current. A signal voltage 
which is never less than sufficient to 
cause saturation of the limiter, even on 
weak signals, is supplied to the limiter 
input by the preceding stages. Any 
change in amplitude, therefore, such as 
might be produced by noise voltage 
fluctuation, is not reproduced in the 
limiter output. The limiting action, of 
course, does not interfere with the re- 
production of frequency variations. 

Plate-current saturation of the lim- 
‘iter may be obtained by the use of grid- 
No. 1 resistor-and-capacitor bias with 
plate and grid-No. 2 voltages which are 
low compared with customary if-ampli- 
fier operating conditions. 

As a result of these design features, 
the limiter is able to maintain its output 
voltage at a constant amplitude over a 
wide range of input-signal voltage varia- 
tions. The output of the limiter is fre- 
quency-modulated if voltage, the mean 
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frequency of which is that of the if 
amplifier. This. voltage is impressed on 
the input of the detector. 

The reception of FM signals with- 
out serious distortion requires that the 
response of the receiver be such that 
satisfactory amplification of the signal 
is provided over the entire range of fre- 
quency deviation from the mean fre- 
quency. Since the frequency at any 
instant depends on the modulation at 
that instant, it follows that excessive 
attenuation toward the edges of the 
band, in the rf or if stages, will cause 
distortion. In a high-fidelity receiver, 
therefore, the amplifiers must be capa- 
ble of amplifying, for the maximum 
permissible frequency deviation of 75 
kHz, a band 150 kHz wide. Suitable 
tubes for this purpose are the 6BA6 and 
6BJ6. 


Volume Compressors and Expanders 


Volume compression and expan- 
sion are used in FM transmitters and 
receivers and in recording devices and 
amplifiers to make more natural the 
reproduction of music which has a very 
large volume range. For example, in the 
music of a symphony orchestra the 
sound intensity of the soft passages is 
very much lower than that of the loud 
passages. When this low volume level 
is raised above the background noise 
for transmitting or recording, the peak 
level of the program material may be 
raised to an excessively high volume 
level. It is often necessary, therefore, to 
compress the volume range of the pro- 
gram content within the maximum capa- 
bilities of the FM transmitter or the 
recording device. Exceeding a maximum 
peak volume level for FM modulation 
corresponds to exceeding the allowed 
bandwidth for transmission. In some re- 
cording devices, excessive peak volume 
levels may cause overloading and dis- 
tortion. 

Volume compression may be ac- 
complished by either manual or auto- 
matic control. The types of compression 
used include peak limiters, volume limi- 
ters, and volume compressors. A peak 
limiter limits the peak power to some 
predetermined level. A volume limiter 
provides gain reduction based on an 
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average signal level. above a_ prede- 
termined level. A volume compressor 
provides gain reduction for only the 
sustained loud portions of the sound 
level. Only volume compressors can be 
correctly compensated for with volume 
expanders. 

: For faithful reproduction of the 
Original sound, the volume expander 
used in the FM receiver or audio ampli- 
fier should have the reverse characteris- 
tic of the volume compressor used in 
the FM transmitter or recording device. 
In general, the basic requirements for 
either a volume compressor or expander 
are shown in the block diagram of 
Fig. 65. In a volume compressor, the 
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Fig. 65—Block diagram of volume com- 
pressor or expander circuit. 


variable-gain amplifier V: has greater 
gain for a low-amplitude signal than for 
a high-amplitude signal; therefore, soft 
passages are amplified more than loud 
ones. In an expander, the gain is greater 
for high-amplitude signals than for low- 
amplitude signals; therefore, loud pas- 
sages are amplified more than soft ones 
and the original amplitude ratio is re- 
stored. 

In the diagram shown in Fig. 65, 
the signal to be amplified is applied to 
V:, and a portion of the signal is also 
applied to V2. The amplified output 
from Vz is then rectified by Vs, and ap- 
plied as a negative (for compressors) or 
positive (for expanders) bias voltage to 
V,. As this bias voltage varies with 
variations in signal amplitude, the gain 
of V: also varies to produce the de- 
sired compression or expansion of the 
signal. 

Tubes having a large dynamic 
range provide the best results in volume 
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compressor or expander applications. 


Examples of such types are the 6B]6 
and 6BE6. Push-pull operation is gen- 
erally desired for the variable-gain am- 
plifier to prevent high distortion and 
other undesirable effects which may oc- 
cur in volume compressors and expand- 
ers. 


Phase Inverters 

A phase inverter is a circuit used 
to provide resistance coupling between 
the output of a single-tube stage and the 
input of a push-pull stage. The neces- 
sity for a phase inverter arises because 
the signal-voltage inputs to the grids 
of a push-pull stage must be 180 de- 
grees out of phase and approximately 
equal in amplitude with respect to each 
other. Thus, when the signal voltage 
input to a push-pull stage swings the 
grid of one tube in a positive direction, 
it should swing the grid of the other 
tube in a negative direction by a simi- 
lar amount. With transformer coupling 
between stages, the out-of-phase input 
voltage to the push-pull stage is sup- 
plied by means of the center-tapped 
secondary. With resistance coupling, the 
out-of-phase input voltage is obtained 
by means of the inverter action of a 
tube. 

Fig. 66 shows a push-pull power 
amplifier, resistance-coupled by means 
of a phase-inverter circuit to a single- 
stage triode Ti. Phase inversion in this 
circuit is provided by triode T2. The out- 
put voltage of Ti is applied to the grid 
No. 1 of tetrode T;. A portion of the 
output voltage of T: is also applied 
through the resistors Rs; and R; to the 
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Fig. 66—Push-pull power amplifier resist- 
ance-coupled to triode by means of pliase 
inverter. 
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grid of Ts. The output voltage of Ts 
is applied to the grid No. 1 of tetrode 
hes 

When the output voltage of T: 
swings in the positive direction, the 
plate current of T. increases. This action 
increases the voltage drop across the 
plate resistor Re and swings the plate of 
T. in the negative direction. Thus, when 
the output voltage of T: swings positive, 
the output voltage of T. swings negative 
and is, therefore, 180 degrees out of 
phase with the output voltage of Th. 

In order to obtain equal voltages at 
E, and E,, (Rs + R;)/Rs should equal 
the voltage gain of T.. Under the con- 
dition where a twin-type tube or two 
tubes having the same characteristics are 
used as T; and T», Ry should be equal 
to the sum of R; and Rs. The ratio of 
R; + R; to Rs should be the same as 
the voltage gain ratio of Tz in order to 
apply the correct value of signal voltage 
to Te. The value of Rs is, therefore, 
equal to R, divided by the voltage gain 
of Tz; R; is equal to Rs minus Rs. Values 
of Ri, Re, R: plus Rs, and Rs may be 
taken from the chart in the Resistance- 
Coupled Amplifiers section. In the prac- 
tical application of this circuit, it is con- 
venient to use a twin-triode tube com- 
bining T, and Ts. 


Tuned Amplifiers 


In radio-frequency (rf) and inter- 
mediate-frequency (if) amplifiers, the 
bandwidth of frequencies to be amplified 
is usually only a small percentage of 
the center frequency. Tuned amplifiers 
are used in these applications to select 
the desired bandwidth of frequencies 
and to suppress unwanted frequencies. 
The selectivity of the amplifier is ob- 
tained by means of tuned interstage 
coupling networks. 

The properties of tuned amplifiers 
depend upon the characteristics of 
resonant circuits. A simple parallel reso- 
nant circuit (sometimes called a “tank” 
because it stores energy) is shown in 
Fig. 67. For practical purposes the 
resonant frequency of such a circuit 
may be considered independent of the 
resistance R, provided R is small com- 
pared to the inductive reactance X1. 
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The resonant frequency f; is then given 
by 
1 


27\/LC 

For any given resonant frequency, the 
product of L and C is a constant; at low 
frequencies LC is large; at high fre- 
quencies it is small. : 

The Q (selectivity) of a parallel 
resonant circuit alone is the ratio of 
the current in the tank (Ix, or Ic) to the 
current in the line (I). This unloaded Q, 
or Qo, may be expressed in various 
ways, for example: 


Te x R, 
Q, — —_——— aoe, wdc aoe tia 
I R Xe 
where Xr; is the inductive reactance 


(= 27fL), X. is the capacitive reactance 
(= 1/[27fC]), and R, is the total im- 
pedance of the parallel resonant circuit 


Fig. 67—Simple parallel resonant circuit. 


(tank) at resonance. The Q varies in- 
versely with the resistance of the induc- 
tor. The lower the resistance, the higher 
the Q and the greater the difference 
between the tank impedance at frequen- 
cies off resonance compared to the tank 
impedance at the resonant frequency. 
The Q of a tuned interstage cou- 
pling network also depends upon the 
impedances of the preceding and follow- 
ing stages. The output impedance of 
a tube can be considered as consist- 
ing of a resistance Ro in parallel with a 
capacitance C., as shown in Fig. 68. 
Similarly, the input impedance can be 
considered as consisting of a resistance 
R; in parallel with a capacitance Ci. Be- 
cause the tuned circuit is shunted by 
both the output impedance of the pre- 
ceding tube and the input impedance of 
the following tube, the effective selec- 
tivity of the circuit is the loaded Q (or 
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Fig. 68—Equivalent output and input circuits 


Q;) based upon the total impedance of 
the coupled network, as follows: 

total loading on 

hen at resonance 


Qu 
Xi or Xe 

The capacitances C. and C, in Fig. 
68 are usually considered as part of the 
coupling network. For example, if the 
required capacitance between terminals 
1 and 2 of the coupling network is cal- 
culated to be 500 picofarads and the 
value of C. is 10 picofarads, a capacitor 
of 490 picofarads is used between ter- 
minals 1 and 2 so that the total capa- 
citance is 500 picofarads. The same 
method is used to allow for the capa- 
citance C; at terminals 3 and 4. 

When a tuned resonant circuit in 
the primary winding of a transformer 
is coupled to the nonresonant secondary 
winding of the transformer, as shown 
in Fig. 69, the effect of the input im- 
pedance of the following stage on the 
Q of the tuned circuit can be deter- 
mined by considering the values reflected 
(or referred) to the primary circuit by 


Ica tee coenal 


N 
payne? y 
Fig. 69—Equivalent circuit for transformer- 
coupling network having tuned primary 
winding. 


transformer action. The reflected re- 
sistance ri is equal to the resistance 
R: in the secondary circuit times the 
square of the effective turns ratio 
between the primary and _ secondary 
windings of the transformer T: 
Tri = Ri (N:/N,)? 

where N;/Nz represents the electrical 
turns ratio between the primary winding 


of tubes connected by a coupling network. 


and the secondary winding of T. If there 
is capacitance in the secondary circuit 
(C.), it is reflected to the primary cir- 
cuit as a capacitance C.,», and is given 
by 

Cop = Cp + (Ni/N2)? 


The loaded Q, or Qz, is then calculated 
on the basis of the inductance Ly, the 
total shunt resistance (Ro. plus mr: plus 
the tuned-circuit impedance Z: = Q.X. 
= Q.X1), and the total capacitance 
(C, + C.p) in the tuned circuit. 

Fig. 70 shows a coupling network 
which consists of a single-tuned circuit 
using mutual inductive coupling. The 
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Fig. 70—Equivalent circuit for transformer- 
coupling network using inductive coupling. 


capacitance C; includes the effects of 
both the output capacitance of the pre- 
ceding tube and the input capacitance 
of the following tube (referred to the 
primary of transformer T,). The band- 
width of a single-tuned transformer is 
determined by the half-power points on 
the resonance curve (—3 dB or 0.707 
down from the maximum). Under these 
conditions, the band pass Af is equal 
to the ratio of the center or resonant 
frequency f, divided by the loaded (ef- 
fective) Q of the circuit, as follows: 


Af ae f,/Qu 


In high-frequency tuned amplifiers, 
where the input impedance is typically 
low, mutual inductive coupling may be 
impracticable because of the small 
number of turns in the secondary wind- 
ing. It is extremely difficult in practice 
to construct a fractional part of a turn. 
In such cases, capacitance coupling may 
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Fig. 71—Single-tuned coupling network using capacitive division. 


be used, as shown in Fig. 71. This ar- 
rangement, which is also called capaci- 
tive division, is similar to tapping 
down on a coil at or near resonance. 
Impedance transformation in this net- 
work is determined by the ratio between 
capacitors C, and Cs. Capacitor C, is 
normally much smaller than C2; thus the 
capacitive reactance Xc: is normally 
much larger than Xce. Provided the in- 
put resistance of the following tube is 
much greater than Xc2, the effective 
turns ratio from the top of the coil to 
the input of the following tube is (Ci + 
C:)/C,. The total capacitance C: across 
the inductance L is given by 


CiC2 
Crema 
The resonant frequency f, is then given 
by 
1 
LS. 
2rvV/LiC: 


Double-tuned interstage coupling 
networks are often used in preference to 
single-tuned networks to provide flatter 
frequency response within the pass 
band, a sharper drop in response im- 
mediately adjacent to the ends of the 
pass band, or more attenuation at fre- 
quencies far removed from resonance. 
In synchronous double-tuned networks, 
both the resonant circuit in the input 
of the coupling network and the reson- 
ant circuit in the output are tuned to 
the same resonant frequency. In “stag- 
ger-tuned” networks, the two resonant 
circuits are tuned to slightly different 
resonant frequencies to provide a more 
rectangular band pass with sharper 
selectivity at the ends of the pass band. 
Double-tuned or stagger-tuned networks 
may use capacitive, inductive, or mutual 
inductance coupling, or any combina- 
tion of the three. 


Television Tuners 


The vhf tuner of a television re- 
ceiver selects the desired frequency 


channel in the range from 55 to 216 
MHz, amplifies it, and converts it to a 
lower intermediate frequency. These 
functions are accomplished in rf-ampli- 
fier, mixer, and local-oscillator stages 
employing tube types that are designed 
specifically for these applications. The 
rf-amplifier stage uses a high-transcon- 
ductance tube that has small dimensions 
to maintain low interelectrode capa- 
citances, particularly between grid and 
plate. The mixer and oscillator stages 
usually employ a dual-unit triode-pen- 
tode unit and a medium-mu triode unit. 

Fig. 72 shows a simplified sche- 
matic diagram of a typical vhf televi- 
sion tuner. The balun converts the 300- 
ohm balanced antenna impedance to an 
unbalanced impedance of 75 ohms. The 
high-pass filter eliminates lower-fre- 
quency interference signals. The tuner 
is set to the desired frequency by simul- 
taneous adjustment of the inductances 
indicated by the several sets of arrows 
in Fig. 72. The inductances are either 
replaced completely or incremental 
amounts of inductance are added as 
the tuner is switched from high fre- 
quencies to lower frequencies. Some 
tuners use a combination of the two 
methods. 

Because noise generated in the first 
amplifier stage is often the controlling 
factor in determining the over-all sensi- 
tivity of a radio or television receiver, 
the “front end” is designed with special 
attention to both gain and noise char- 
acteristics. The input circuit of an am- 
plifier inherently contains some thermal 
noise contributed by the resistive ele- 
ments in the input device. When an 
input signal is amplified, therefore, the 
thermal noise generated in the input 
circuit is also amplified. If the ratio of 
signal power to noise power (signal-to- 
noise ratio, S/N) is the same in the 
output circuit as in the input circuit, 
the amplifier is considered to be “noise- 
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Fig. 72—Simplified schematic of typical vhf television tuner. 


less,” and is said to have a noise figure 
of unity, or zero dB. 

In practical circuits, however, all 
amplifier stages generate a_ certain 
amount of noise as a resuJt of thermal 
agitation of electrons in resistors and 
other components, minute variations in 
the cathode emission of tubes (shot 
effect), and minute grid currents in the 
amplifier tubes. As a result, the ratio 
of signal power to noise power is in- 
evitably impaired during amplification. 
A measure of the degree of impairment 
is called the noise figure (NF) of the 
amplifier, and is expressed as the ratio 
of signal power to noise power at the 
input (S;/Ni) divided by the ratio of 
signal power to noise power at the out- 
put (So./No), as follows: 
ne _ (Si/Ni) 

"NE = ‘Gof No) 

The noise figure in decibels (dB) is 
equal to ten times the logarithm of this 
power ratio. For example, a one-dB 
noise figure in an amplifier decreases 
the signal-to-noise ratio by a factor of 
1.26, a 3-dB noise figure by a factor 
of 2, a 10-dB noise figure by a factor 


of 10, and a 20-dB noise figure by a 
factor of 100. 

The over-all noise figure of a re- 
ceiver is affected by the total number 
of stages, as shown by the following 
relationship: 


NFreceiver = NFi+ Wet 
QF+) 
# GiGz 


where G represents power gain and the 
subscripts indicate the number of each 
stage. This relationship indicates that 
the contribution of the second-stage 
noise factor to that of the over-all re- 
ceiver is reduced by the gain of the 
first stage. Therefore, it is important 
that the rf amplifier have enough gain 
to make the effect of the second stage 
negligible. The third stage will then 
have even less effect. The maximum 
available power gain G of an rf stage is 
given by 

2m? Rin Rout 

4 

For maximum gain, therefore, the rf- 
amplifier tube should have high trans- 
conductance. and high input and output 
impedances. At frequencies in the vhf 


G= 
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television band, the input resistance is 
small enough to affect the gain. As 
mentioned previously, the rf tube is 
designed to have low interelectrode ca- 
pacitances, small interelectrode spac- 
ings, and low lead inductances (par- 
iicularly the cathode lead). 


The gain of the rf stage must be 
reduced as the incoming-signal ampli- 
tude changes to prevent overload dis- 
tortion in the following stages. As the 
signal amplitude increases, an auto- 
matic-gain-control (agc) circuit biases 
the rf tube to decrease its gain. The rf 
tube usually employs a semiremote- 
cutoff grid to reduce cross-modulation 
distortion. 


Either a triode or a pentode can 
be used in the rf-amplifier stage of 
tuner input circuits of vhf television 
receivers. Such stages are required to 
amplify signals ranging from 55 to 216 
MHz and having a bandwidth of 4.5 
MHz (the tuner is usually aligned for a 
bandwidth of 6 MHz to assure complete 
coverage of the band). In early rf 
tuners, pentodes rather than triodes were 
used because the grid-plate capacitance 
of triodes created stability problems. 
However, the use of twin triodes in 
direct-coupled cathode-drive circuits 
makes it possible to obtain stable opera- 
tion along with the low-noise character- 
istics of triodes. 


Pentodes or tetrodes do not -pro- 
vide the useful sensitivity of triodes 
because of the “partition noise” intro- 
duced by the screen grid. The direct- 
coupled cathode-drive circuit provides 
both the gain and the stability capabili- 
ties of the pentode, as well as the ad- 
vantages of a low-noise triode input 
stage. Because the cathode-drive stage 
provides a low-impedance load to the 
grounded-cathode stage, the gain of the 
latter stage is very low and there is no 
necessity for neutralizing the grid-plate 
capacitance. An interstage impedance, 
usually an inductance in series with 
the plate of the first stage and the cath- 
ode of the second stage, is often used 
at higher frequencies to provide a de- 
gree of impedance matching between 
the units. The cathode-drive portion of 
the circuit is matched to the input net- 
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work and provides most of the stage 
gain. Because the feedback path of the 
cathode-drive circuit is the plate-cath- 
ode capacitance, which in most cases 
is very small, excellent isolation is pro- 
vided between the antenna and the 
local oscillator. 


Development of single triodes hav- 
ing low grid-plate capacitance, such 
as the 6BN4, has made possible the 
design of neutralized triode rf circuits. 
Tubes such as the 6GKS and 6CW4 
are specially designed to minimize grid- 
plate capacitance to permit easier neu- 
tralization of a grounded-cathode cir- 
cuit over the wide frequency band. 
Bridge-neutralized rf-amplifier stages 
are widely used in television tuners; 
in this arrangement, a portion of the 
output signal is returned to the grid 
out of phase with the feedback signal 
from the grid-plate capacitance. This 
circuit provides excellent gain and noise 
performance with stable operation 
across the band. 


The mixer stage of a vhf tuner 
usually employs a pentode tube, or the 
pentode unit of a triode-pentode tube. 
Although triodes such as the 6J6 were 
used as mixers in early receivers, they 
have been replaced by pentodes because 
the higher output impedance of a pen- 
tode provides a higher mixer gain than 
can be obtained with a triode. 


The amplified signal from the rf 
stage in Fig. 72 is applied to the mixer 
grid along with a local-oscillator signal - 
of much larger amplitude. The local- 
oscillator signal varies the mixer grid 
voltage from cutoff into the grid-current 
region. This signal develops a_ grid- 
resistor bias, called the injection voltage, 
which is a measure of the local-oscillator 
voltage. Because the transfer curve of 
the mixer tube is nonlinear, mixing 
action between the rf signal and the 
local-oscillator signal produces sum and 
difference frequencies. The output cir- 
cuit of the mixer is tuned to the dif- 
ference frequency (about 44 MHz) and 
rejects all other frequencies. This signal 
is then fed to the intermediate-frequency 
amplifier. 


The mixer gain is a function of 
the amplitude of the local-oscillator 
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signal. The gain has a broad maximum 
over a range of injection voltages from 
—2.5 to —5.0 volts for conventional- 
grid mixers and 
frame-grid mixers. Good impedance 
matching between the rf-amplifier plate 
and the mixer grid, consistent with 
bandpass requirements, is important to 
achieve maximum signal power trans- 
fer. A slight amount of regeneration is 
provided by a small screen-grid induct- 
ance. This regeneration effectively in- 
creases the mixer-grid input impedance 
and thus improves power gain. 


The local-oscillator stage shown 
in Fig. 72 is a Colpitts type in which 
the tuned circuit is located between 
the grid and plate and the feedback 
path is through the tube interelectrode 
capacitances. A large signal is devel- 
oped in the local oscillator and coupled 
loosely to the mixer grid to minimize 
the effects of changes in the mixer in- 
put on the frequency of oscillation. 
The circuit is designed to keep fre- 
quency shift within a very narrow range 
with supply-voltage and temperature 
changes. Fine tuning is provided by a 
variable inductance or capacitance 
across the tuned circuit. Tubes com- 
monly used in local-oscillator and mixer 
circuits are the 6EA8, 6KZ8, and 6KE8. 


Television IF Amplifiers 


The intermediate-frequency (if) 
amplifier stages in a television receiver 
provide the additional gain required to 
bring the signal level to an amplitude 
suitable for final detection. A constant 
peak signal of about three to five volts 
is required at the input to the detector. 
The mixer output signal is passed 
through two or three stages of ampli- 
fication to attain this level. High-trans- 
conductance pentodes having low grid- 
No.1-to-plate capacitances are normally 
used in if amplifiers. The coupling cir- 
cuits are usually tuned transformers 
which may be single- or double-tuned. 
The transformers are either synchro- 
nously (same frequency) tuned or 
stagger-tuned, depending on circuit re- 
quirements. The over-all bandwidth 
varies from a maximum of 3.58 MHz 
at the 6-dB points for color receivers to 


slightly lower for 
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values in the order of 2.0 to 2.5 MHz 
for the most inexpensive receivers. An 
expression for the figure of merit for a 
single tuned if-amplifier tube is the gain- | 
bandwith product G x B, which is 
given by 


_ 8 
ig 27C 
where C is the total tuning capaci- 
tance. This relationship again demon- 
strates the need for high transconduct- 
ance and low interelectrode capacitance. 


The first stage (or first two stages 
in the case of a three-stage if) is gain- 
controlled like the rf amplifier. How- 
ever, the bias applied to the if-amplifier 
tube varies the input resistance and 
capacitance of the tube and thus de-. 
tunes the circuit. It is important for 
proper reception to maintain the fre- 
quency response of the if stages con- 
stant, particularly in the case of the 
color receiver. Therefore, a small un- 
bypassed cathode resistor is used which 
provides degenerative feedback to min- 
imize the effect of bias changes. In 
addition, the effects on input impedance 
caused by the grid-plate capacitance 
are reduced by use of a partial bypass 
capacitor at the screen grid to provide 
neutralization of the grid-to-plate ca- 
pacitance. 

Tubes used in the gain-controlled 
stages of the if amplifier have remote- 
or semiremote-cutoff characteristics to 
reduce cross-modulation or intermodu- 
lation interference. Tube types com- 
monly used in this application include 
the 6BZ6, 6GM6, 6JH6, 6JD6A, and 
6KT6. 

The last if-amplifier stage is a 
relatively-large-signal amplifier. For 
this reason, the tube must be biased so 
that it will operate over a region of 
linear Operation for large voltage ex- 
cursions. Because such a quiescent op- 
erating point provides a transconduct- 
ance somewhat below the maximum 
value for the tube, the selection of the 
operating point involves a compromise 
between. signal-handling capacity and 
gain. For purposes of linearity, the 
final if-amplifier stage is not gain-con- 
trolled, and operates with the cathode 
bypassed to ground. Because fixed bias 
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is used, a ‘sharp-cutoff tube is used to 
provide higher transconductance than 
could be obtained with an equivalent 
remote- or semiremote-cutoff tube. Ex- 
amples of types used in this stage are 
the 6EW6 and 6JC6A. 


Wideband (Video) Amplifiers 


In some applications, it its neces- 
sary for a circuit to amplify signals 
ranging from very low frequencies (sev- 
eral hertz) to high frequencies (tens of 
megahertz) with a minimum of fre- 
quency and time-delay distortion. For 
example, very exacting requirements are 
demanded for such applications as tele- 
vision camera chains, ac voltmeters, 
and vertical amplifiers for oscilloscopes. 
In response to these demands, circuit 
compensation techniques have been de- 
veloped to minimize the amplitude and 
time-delay variation as the upper or 
lower frequency limits of the amplifier 
are approached. 

The need for such compensation is 
evident when many identical stages of 
amplification are employed. If ten cas- 
caded stages are used, a variation of 
0.3 dB per stage results in a total 
variation of 3 dB. In an uncompensated 
amplifier, this total variation occurs 
two octaves (a frequency ratio of 
four) prior to the half-power point. Be- 
cause two octaves are lost from both 
the high and low frequencies, the band- 
width of ten cascaded uncompensated 
amplifies stages is only one-sixteenth 
that of a single amplifier stage. Fig. 73 
shows the amplitude response charac- 
teristics of various numbers of identical 
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uncompensated amplifiers. 

In general, the output of an ampli- 
fier may be represented by a current 
generator iout and a load resistance 
Rx, as shown in Fig. 74(a). Because the 
signal current is shunted by various 
capacitances at high frequencies, as 
shown in Fig. 74(b), there is a loss in 
gain at these frequencies. If an induc- 
tor L is placed in series with the load 
resistor Rr, as shown in Fig. 74(c), a 
low-Q circuit is formed which some- 
what suppresses the capacitive loading. 
This method of gain compensation, 
called shunt peaking, can be effective 
for improving high-frequency response. 
Fig. 74 shows the frequency response 
for the circuits in Fig. 74(a), (b), and (c). 
If the inductor L in Fig. 74(c) is made 
self-resonant approximately one octave 
above the 3-dB frequency of the circuit 
of Fig. 74(b), the amplifier response is 
extended by about another 30 per cent. 

If the stray capacitance C shown 
in Fig. 74(b) is broken into two parts 
C’ and C” and an inductor Li is placed 
between them, a heavily damped form 
of series resonance may be employed 
for further improvement. This form 
of compensation, called series peaking, 
is shown in Fig. 75(a). If C’ and C” are 
within a factor of two of each other, 
series peaking produces an appreciable 
improvement in frequency response as 
compared to shunt peaking. A more 
complex form of compensation em- 
bodying both self-resonant shunt peak- 
ing and series peaking is shown in 
Fig. 75(b). 

The. effects of various high-fre- 
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Fig. 73—Amplitude response characteristics of various numbers (N) of identical uncom- 
pensated amplifiers. 
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FREQUENCY—Hz 
Fig. 74—Equivalent circuits and frequency response of uncompensated and shunt-peaked 
amplifiers. 


quency compensation systems can be 
demonstrated by consideration of an 
amplifier consisting of three identical 
stages. If each of the three stages is 
down 3 dB at 1 MHz, and if a total 
gain variation of plus 1 dB and minus 
3 dB is allowed, the bandwidth of the 
amplifier is 0.5 MHz without compen- 
sation. Shunt peaking raises the band- 
width to 1.3 MHz. Self-resonant shunt 


(a) 

Fig. 75—Circuits using (a) series peaking, 

and (b) both self-resonant shunt peaking 
and series peaking. 


peaking raises it to 1.5 MHz. An in- 
fintely complicated network of shunt- 
peaking techniques could raise it to 
2 MHz. If the distribution of capaci- 
tance permits it, series peaking alone 
can provide a bandwidth of about 2 
MHz, while a combination of shunt 
and series peaking can provide a band- 


width of approximately 2.8 MHz. If 
the capacitance is perfectly distributed, 
and if an infinitely complex network 
of shunt and series peaking is em- 
ployed, the ultimate capability is about 
4 MHz. 

The frequency response of a wide- 
band amplifier is influenced greatly by 
variations in component values due to 
temperature effects, variation of tube 
parameters with voltage and _ cur- 
rent (normal large-signal excursions), 
changes of stray capacitance due to re- 
located lead wires, or other variations. 
A change of 20 per cent in any of the 
critical parameters can cause a change 
of 0.7 dB in gain per stage over the 
last half-octave of the response for 
the most simple case of shunt peaking. 
As the bandwidth is extended by more 
complex peaking, a circuit becomes 
substantially more critical. (Measure- 
ment probes generally alter circuit per- 
formance because of their capacitance; 
this effect should be considered during 
frequency-response measurements. ) 

In the design of wideband ampli- 
fiers using many stages of amplifica- 
tion, it is mecessary to consider time- 
delay variations as well as amplitude 
variation. When feedback capacitance 
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is a major contributor to response limi- 


tation, the more complex compensa- 
ing networks may produce severe 
ringing or even sustained oscillation. If 


feedback capacitance is treated as input 


capacitance produced by. the Miller 
effect, the added input capacitance Cr’ 
caused by the feedback capacitor Cr 
is given by 


CC,’ = Cr (1 — VG) 


where VG is the input-to-output volt- 
age gain. The gain VG, however, has 
a phase angle that varies with fre- 
quency. The phase angle is 180 degrees 
at low frequencies, but may lead or 
lag this value at high frequencies; the 
magnitude of VG then also varies. In 
the design of very wideband amplifiers 
(20 MHz or more), the phase of the 
transconductance gm must be consid- 
ered. 

The video amplifier stage in a tele- 
vision receiver usually employs a pen- 
tode-type tube specially designed to 
amplify the wide band of frequencies 
contained in the video signal and, at 
the same time, to provide high gain 
per stage. Pentodes are more useful 
than triodes in such stages because 
they have high transconductance (to 
provide high gain) together with low 
input and output interelectrode ca- 
pacitances (to permit the broadband 
requirements to be satisfied). An approx- 
imate “figure of merit” for a particular 
tube for this application can be deter- 
mined from the ratio of its transcon- 
ductance, gm, to the sum of its input 
and output capacitances, Cin and Cout, 
as follows: 


gm 
Cin + Cout 


Typical values for this figure are in the 
order of 500 x 10° or greater. 


Figure of Merit = 


A typical video amplifier stage, 
such as that shown in Fig. 76, is con- 
nected between the second detector of 
the television receiver and the picture 
tube. The contrast control, R:, in this 
circuit controls the gain of the video 
amplifier tube. The inductance, Lz, in 
series with the load resistor, Rx, main- 
tains the plate load impedance at a rela- 
tively constant value with increasing 
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frequency. The inductance 1: isolates 
the output capacitance of the tube so 
that only stray capacitance is placed 


Fig. 76—Typical video amplifier stage. 


across the load. As a result, a higher- 
value load resistor is used to provide 
higher gain without affecting frequency 
response or phase relations. The de-: 
coupling circuit, C:R2, is used to im: 
prove the low-frequency response. 
Tubes used as video amplifiers include 
types 6CL6 and 12BY7A, or the pen- 
tode sections of types 6AW8A and 
6ANBA. 

The luminance amplifier in a color- 
television receiver is a conventional 
video amplifier having a bandwidth of 
approximately 3.5 MHz. In a color re- 
ceiver, the portion of the output of 
the second detector which lies within 
the frequency band from  approxi- 
mately 2.4 to 4.5 MHz is fed to a 
bandpass amplifier, as shown in the 
block diagram in Fig. 77. The color 
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Fig. 77—Block diagram of video-amplifier 
section of color television receiver. 
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synchronizing signal, or “burst,” con- 
tained in this signal may then be fed 
to a “burst-keyer” tube. At the same 
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time, a delayed horizontal pulse may 
be applied to the keyer tube. The out- 
put of the keyer tube is applied to the 
burst amplifier tube and the signal is 
then fed to the 3.58-MHz oscillator 
and to the “color-killer” stage. 

' The color killer applies a bias volt- 
age to the bandpass amplifier in the ab- 
sence of burst so that the color section, 
or chrominance channel, of the receiver 
remains inoperative during black-and- 
white broadcasts. A threshold control 
varies the bias and controls the burst 
level at which the killer stage operates. 

The output of the 3.58-MHz os- 
cillator and the output of the bandpass 
amplifier are fed into phase and ampli- 
tude demodulator circuits. The output 
of each demodulator circuit is an elec- 
trical representation of a color-differ- 
ence signal, i.e., an actual color signal 
minus the black-and-white, or lumi- 
nance, signal. The two color-difference 
signals are combined to produce the 
third color-difference signal; each of 
the three signals then represents one of 
the primary colors. 

The three color-difference signals 
are usually applied to the grids of the 
three electron guns of the color picture 
tube, in which case the black-and-white 
signal from the luminance amplifier may 
be applied simultaneously to the cath- 
odes. The chrominance and luminance 
signals then combine to produce the 
color picture. In the absence of trans- 
mitted color information, the chromi- 
nance channel is cut off by the color 
killer, as described above, and only the 
luminance signal is applied to the pic- 
ture tube, producing a black-and-white 
picture. 


TV Scanning, 
Sync, and Deflection 
For reproduction of a transmitted 
picture in a television receiver, the 
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face of a cathode-ray tube is scanned 
with an electron beam while the inten- 
sity of the beam is varied to control 
the emitted light at the phosphor 
screen. The scanning is synchronized 
with a scanned image at the TV trans- 
mitter, and the black-through-white 
picture areas of the scanned image 
are converted into an electrical signal 
that controls the intensity of the elec- 
tron beam in the picture tube at the 
receiver. 


Scanning Fundamentals 


The scanning procedures used in 
the United States employs horizontal 
linear scanning in an odd-line inter- 
laced pattern. The standard scanning 
pattern for television systems includes 
a total of 525 horizontal scanning lines 
in a rectangular frame having an aspect 
ratio of 4 to 3. The frames are re- 
peated at a rate of 30 per second, with 
two fields interlaced in each frame. The 
first field in each frame consists of all 
odd-number scanning lines, and the 
second field in each frame consists of 
all even-number scanning lines. The 
field repetition rate is thus 60 per sec- 
ond, and the vertical scanning rate is 
60 Hz. 

The geometry of the standard odd- 
line interlaced scanning pattern is illus- 
trated in Fig. 78. The scanning beam 
starts at the upper left corner of the 
frame at point A, and sweeps across 
the frame with uniform velocity to 
cover all the picture elements in one 
horizontal line. At the end of each 
trace, the beam is rapidly returned to 
the left side of the frame, as shown 
by the dashed line, to begin the next 
horizontal fine. The horizontal lines 
slope downward in the direction of 
scanning because the vertical deflecting 
signal simultaneously produces a verti- 
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Fig. 78—The odd-line interlaced scanning procedure. 
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cal scanning motion, which is very slow 
compared with the horizontal scanning 
speed. The slope of the horizontal line 
trace from left to right is greater than 
the slope of the retrace from right to 
left because the shorter time of the re- 
trace does not allow as much time for 
vertical deflection of the beam. Thus, 
the beam is continuously and slowly 
deflected downward as it scans the 
horizontal lines, and its position is suc- 
cessively lower as the horizontal scan- 
ning proceeds. 

At the bottom of the field, the ver- 
tical retrace begins, and the beam is 
brought back to the top of the frame 
to begin the second or even-number 
field. The vertical “flyback” time is 
very fast compared to the trace, but 
is slow compared to the horizontal 
scanning speed; therefore, some hori- 
zontal lines are produced during the 
vertical flyback. 

All odd-number fields begin at 
point A in Fig. 78 and are the same. 
All even-number fields begin at point 
C and are the same. Because the be- 
ginning of the even-field scanning at 
C is on the same horizontal level as 
A, with a separation of one-half line, 
and the slope of all lines is the same, 
the even-number lines in the even fields 
fall exactly between the odd-number 
lines in the odd field. 


Syne 

In addition to picture information, 
the composite video signal from the 
video detector of a television receiver 
contains timing pulses to assure that 
the picture is produced on the face- 
plate of the picture tube at the right 
instant and in the right location. These 
pulses, which are called sync pulses, 
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control the horizontal and _ vertical 
scanning generators of the receiver. 

Fig. 79 shows a portion of the de- 
tected video signal. When the picture 
is bright, the amplitude of the signal 
is low. Successively deeper grays are 
represented by higher amplitudes until, 
at the “blanking level” shown in the 
diagram, the amplitude represents a 
complete absence of light. This “black 
level” is held constant at a value equal 
to 75 per cent of the maximum ampli- 
tude of the signal during transmission. 
The remaining 25 per cent of the signal 
amplitude is used for synchronization 
information. Portions of the signal in 
this region (above the black level) can- 
not produce light. 

In the transmission of a television 
picture, the camera becomes inactive 
at the conclusion of each horizontal 
line and no picture information is 
transmitted while the scanning beam 
is retracing to the beginning of the 
next line. The scanning beam of the 
reciever is maintained at the black level 
during this retrace interval by means 
of the blanking pulse shown in Fig. 79. 
Immediately after the beginning of the 
blanking period, the signal amplitude 
rises further above the black level to 
provide a_ horizontal-synchronization 
pulse that initiates the action of the 
horizontal scanning generator. When 
the bottom line of the picture is 
reached, a similar vertical-synchroniza- 
tion pulse initiates the action of the 
vertical scanning generator to move the 
scanning spot back to the top of the 
pattern. 

The sync pulses in the composite 
video signal may be separated from the 
video information in the output of the 
second or video detector by means of 
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Fig. 79—Detected video signal. 
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the triode circuit shown in Fig. 80. In 
this circuit, the time constant of the 
network R,C, is long with respect to the 
interval between pulses. During each 
pulse, the grid is driven positive and 
draws current, thereby charging ca- 
pacitor C;. Consequently, the grid de- 
velops a bias which is slightly greater 
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Fig. 80—Sync-separator circuit. 


than the cutoff voltage of the tube. 
Because plate current flows only dur- 
ing the sync-pulse period, only the. 
amplified pulse appears in the output. 
This syne-separator stage discriminates 
against the video information. Because 
the bias developed on the grid is pro- 
portional to the strength of the in- 
coming signal, the circuit also has the 
advantage of being relatively inde- 
pendent of signal fluctuations. 

After the synchronizing signals are 
separated from the composite video 
signal, it is necessary to filter out the 
horizontal and vertical sync signals so 
that each can be applied to its respec- 
tive deflection generator. This filtering 
is accomplished by RC circuits designed 
to filter out all but the desired syn- 
chronizing signals. Although the hori- 
zontal, vertical, and equalizing pulses 
are all rectangular pulses of the same 
amplitude, they differ in frequency and 
pulse width,.as shown in Fig. 81. The 
horizontal sync pulses have a repetition 
rate of 15,750 per second (one for 
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each horizontal line) and a pulse width 
of 5.1 microseconds. The equalizing 
pulses have a width approximately half 
the horizontal pulse width, and a repe- 
tition rate of 31,500 per second; they 
occur at half-line intervals, with six 
pulses immediately preceding and six 
following the vertical synchronizing 
pulse. The vertical pulse is repeated at 
a rate of 60 per second (one for each 
field), and has a width of approxi- 
mately 190 microseconds. The serra- 
tions in the vertical pulse occur at 
half-line intervals, dividing the complete 
pulse into. six individual pulses that 
provide horizontal synchronization dur- 
ing the vertical retrace. (Although the 
picture is blanked out during the verti-. 
cal retrace time, it is necessary to keep 
the horizontal scanning generator syn- 
chronized. ) 

All the pulses described above are 
produced at the transmitter by the 
synchronizing-pulse generator; their 
waveshapes and spacings are held 
within very close tolerances to  pro- 
vide the required synchronization of 
receiver and transmitter scanning. 

The horizontal sync signals are 
separated from the total sync in a dif- 
ferentiating circuit that has a_ short 
time constant compared to the width 
of the horizontal pulses. When the total 
sync signal is applied to the differen- 
tiating circuit shown in Fig. 82, the 
capacitor charges completely very soon 
after the leading edge of each pulse, 
and remains charged for a period of 
time equal to practically the entire 
pulse width. When the applied voltage 
is removed at the time corresponding 
to the trailing edge of each pulse, the 
capacitor discharges completely within 
a very short time. As a result, a posi- 
tive peak of voltage is obtained for 
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Fig. 81—Waveform of TV synchronizing pulses (H = horizontal line period of 1/15,750 
seconds, or 63.5 yS). 
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Fig. 82—Separation of the horizontal sync signals from the total sync by a differentiating 
; circuit. 


each leading edge and a negative peak 
for the trailing edge of every pulse. 
One polarity is produced by the charg- 


ing current for the leading edge of the. 


applied pulse, and the opposite polar- 
ity is obtained from the discharge cur- 
rent corresponding to the trailing edge 
of the pulse. 

As mentioned above, the serrations 
in the vertical pulse are inserted to 
provide the differentiated output needed 
to synchronize the horizontal scanning 
generator during the time of vertical 
synchronization. During the vertical 
blanking period, many more voltage 
peaks are available than are necessary 
for horizontal synchronization (only 
one pulse is used for each horizontal 
line period). The check marks above 
the differentiated output in Fig. 82 in- 
dicate the voltage peaks used to syn- 
chronize the horizontal  defiection 
generator for one field. Because the 
sync system is made sensitive only to 
positive pulses occurring at approxi- 
mately the right horizontal timing, the 
negative sync pulses and alternate dif- 
ferentiated positive pulses produced by 
the equalizing pulses and the serrated 
vertical information have no effect on 
horizontal timing. It can be seen that 
although the total sync signal (includ- 
ing vertical synchronizing information) 
is applied to the circuit of Fig. 82, only 
horizontal synchronization information 
appears at the output. 


The vertical sync signal is sepa- 
rated from the total sync in an integrat- 
ing circuit which has a time constant 
that is long compared with the duration 
of the 5-microsecond horizontal pulses, 
but short compared with the 190-micro- 
second vertical pulse width. Fig. 83 
shows the general circuit configuration 


INPUT T OUTPUT 


Fig. 83—Separation of vertical syne signals 

from the total sync for odd and even fields 

with no equalizing pulses. (Dashed line in- 

dicates triggering level for vertical scanning 
generator.) 


used, together with the input and out- 
put signals for both odd and even fields. 
The period between horizontal pulses, 
when no voltage is applied to the RC 
circuit, is so much longer than the hori- 
zontal pulse width that the capacitor 
has time to discharge almost down to 
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zero. When the vertical pulse is ap- 
plied, however, the integrated voltage 
across the capacitor builds up to the 
value required for triggering the verti- 
cal scanning generator. This integrated 
voltage across the capacitor reaches its 
maximum amplitude at the end of the 
vertical pulse, and then declines prac- 
tically to zero, producing a pulse of 
the triangular wave shape shown for 
the complete vertical synchronizing 
pulse. Although the total sync signal 
(including horizontal information) is 
applied to the circuit of Fig. 83, there- 
fore, only vertical synchronization in- 
formation appears at the output. 

The vertical synchronizing pulses 
are repeated in the total sync signal 
at the field frequency of 60 per sec- 
ond. Therefore, the integrated output 
voltage across the capacitor of the RC 
circuit of Fig. 83 can be coupled to 
the vertical scanning generator to pro- 
vide vertical synchronization. The six 
equalizing pulses immediately preced- 
ing and following the vertical pulse 
improve the accuracy of the vertical 
synchronization for better interlacing. 
The equalizing pulses that precede the 
vertical pulses make the average value 
of applied voltage more nearly the 
same for even and odd fields, so that 
the integrated voltage across the capa- 
citor adjusts to practically equal values 
for the two fields before the vertical 
pulse begins. The equalizing pulses that 
follow the vertical pulse minimize any 
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difference in the trailing edge of the 
vertical synchronizing signal for even 
and odd fields. 

In fringe areas, two conditions 
complicate the process of sync separa- 
tion. First, the incoming signal available 
at the antenna is weak and susceptible 
to fading and other variations; second, 
the receiver is operating at or near 
maximum gain, which makes it ex- 
tremely susceptible to interference from 
pulse-type noise generated by certain 
types of electrical equipment, ignition 
systems, switches, or the like. Some 
type of noise-immunity provision is 
almost essential for acceptable per- 
formance. Noise may be reduced or 
eliminated from the sync and age cir- 
cuits by gating or by a combination of 
gating, inversion, and cancellation. An 
example, of the latter method is shown 
in Fig. 84. In this circuit the 6GY6, 
which has two independent control 
grids, serves the dual function of agc 
amplifier and noise inverter. Because 
the sync tips of the video signal at 
grid No. 1 of the 6GY6 drive the tube 
near its cutoff region, any noise signal 
extending above the tip level will ap- 
pear inverted across the grid-No.2 load 
resistor R, This inverted noise signal is 
re-combined with the video signal and 
fed to the sync separator at point “A” 
in Fig. 84, where noise cancellation 
takes place. This process leaves the 
sync pulses relatively free of disturbing 
noise and results in a stable picture. 
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To prevent reduction of receiver gain 
due to the effect of noise on the age 
amplifier, a portion of the inverted 
noise signal is fed to the second con- 
trol grid, grid No.3, of the 6GY6 to 
cut off or gate the age amplifier when 
a noise pulse occurs. 


Horizontal Deflection 


In the horizontal-deflection stages 
of a television receiver, a current that 
varies linearly with time and has a 
sufficient peak-to-peak amplitude must 
be passed through the horizontal-de- 
flection-yoke winding to develop a 
magnetic field adequate to deflect the 
electron beam of the television picture 
tube. (This type of deflection is differ- 
ent from that used in a cathode-ray 
oscilloscope, where the beam is de- 
flected electrostatically.) After the 
beam is deflected completely across the 
face of the picture tube, it must be 
returned very quickly to its starting 
point. (As explained previously, the 
beam is extinguished during this re- 
trace by the blanking pulse incorporated 
in the composite video signal, or in 
some cases by additional external 
blanking derived from the horizontal- 
deflection system.) 

The simplest form of a deflection 
circuit is shown in Fig. 85. In this cir- 
cuit, the yoke impedance L is assumed 
to be a perfect inductor. When the 
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Fig. 85—Simplest form of deflection circuit. 


switch is closed, the yoke current starts 
from zero and increases linearly. At 
any time t, the current i is equal to 
Et/L, where E is the applied voltage. 
When the switch is opened at a later 
time t:, the current instantly drops from 
a value of Et:/L to zero. 

Although the basic circuit of Fig. 
85 crudely approaches the requirements 
for deflection, it presents some obvious 
problems and limitations. The voltage 
across the switch becomes extremely 
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high, theoretically approaching infinity. 
In addition, if very little of the total 
time is spent at zero current, the circuit 
would require a tremendous ameunt of 
dc power. Furthermore, the operation 
of the switch would be rather critical 
with regard to both its opening and its 
closing. Finally, because the deflection 
field would be phased in only one di- 
rection, the beam would have to be 
centered at the extreme left of the 
screen for zero yoke current. 

If a capacitor is placed across the 
switch, as shown in Fig. 86, the yoke 
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Fig. 86—Addition of capacitor to permit 
flyback ringing, and yoke-current (upper) 
and switch-voltage (lower) waveforms. 


current still increases linearly when the 
switch is closed at time t — 0. How- 
ever, when the switch is opened at time 
t = t, a tuned circuit is formed by 
the parallel combination of L and C. 
The resulting yoke currents and switch 
voltages are then as shown in Fig. 86. 
The current is at a maximum when 
the voltage equals zero, and the volt- 
age is at a maximum when the current 
equals zero. If it is assumed that there 
are no losses, the ringing frequency 
fose is equal to 1/(27\/LC). 

If the switch is closed again at any 
time the capacitor voltage is not equal 
to zero, an infinite switch current flows 
as a result of the capacitive discharge. 
However, if the switch is closed at the 
precise moment t: that the capacitor 
voltage equals zero, the capacitor cur- 
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rent effortlessly transfers to the switch, 
and a new transient condition results. 
Fig. 87 shows the yoke-current and 
switch-voltage waveforms for this new 
condition. 

If the switch is again opened at 
ts, closed at t;, and sO on, the desired 
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Fig. 87—Yoke-current (upper) and switch- 
voliage (lower) waveforms when switch is 
closed at tp. 


sweep results, the peak switch voltage 
is finite, and the average supply cur- 
rent is zero. The deflection system is 
then lossless and efficient and, because 
the average yoke current is zero, beam 
decentering is avoided. The only fault 
of the circuit of Fig. 86 is the critical 
timing of the switch, particularly at 
time t = te. However, if the switch is 
shunted by a damper diode, as shown 
in Fig. 88, the diode acts as a closed 
switch as soon as the capacitor voltage 
reverses slightly. The switch may then 
be closed at any time between te and ts. 


Fig. 88—Incorporation of damper. diode. 


output-and-deflection circuit used in tele- 
vision receivers. In addition to supply- 
ing the deflection energy required for 
horizontal deflection of the picture-tube 
beam, this circuit provides the high dc 
voltage required for the ultor (anode) of 
the picture tube and the “boosted” B vol- 
tage for other portions of the receiver. 
The horizontal-output tube is usually a 
beam power tube such as the 6JB6A, 
6JG6A, or 6JE6A. 

In this circuit, a sawtooth voltage 
from the horizontal-oscillator tube is 
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applied to the grid No. 1 of the horizon- 
tal-output tube. When this voltage rises 
above the cutoff point of the output 
tube, the tube conducts a sawtooth of 
plate current which is fed through the 
auto-transformer to the horizontal-de- 
flecting yoke. At the end of the horizon- 
tal-scanning cycle, which lasts for 63.4 
microseconds, the sawtooth voltage on 
the grid suddenly cuts off the output 
tube. This sudden change sets up an 
oscillation of about 50 to 70 KHz in 
the output circuit, which may be consid- 
ered as inductor shunted by the stray 
capacitance of the circuit. During the first 
half of this oscillation, a positive voltage 
appears across the transformer. In the 
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Fig. 89—Typical horizontal-deflection and 
high-voltage circuit. 


second half of the cycle, the voltage 
swings below the plate supply voltage, 
and the damper diode conducts, damp- 
ing out the oscillation. At the same time, 
the current through the deflecting yoke 
reverses and reaches its negative peak. 
As the damper-diode current decays ex- 
ponentially to zero, the output tube be- 
gins to conduct again. The yoke current, 
therefore, is composed of current re- 
sulting from damper-diode conduction 
followed by output-tube conduction. 
When the output tube is suddenly 
cut off, the high-voltage pulse produced 
by shock excitation of the load circuit is 
increased by means of an extra winding 
on the transformer. This high-voltage 
pulse charges a high-voltage capacitor 
through the high-voltage rectifier. The 
output of this circuit is the dc high- 
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voltage supply for the picture tube. The 
high-voltage rectifier also obtains its 
filament power through a separate wind- 
ing on the horizontal-output trans- 
former. 

Current flowing through the damper 
diode charges the “boost” capacitor 
through the damper portion of the trans- 
former winding. The polarity of the 
charge on the capacitor is such that the 
voltage at the low end of the winding 
is increased above the plate supply volt- 
age, or B+. This higher voltage or 
“boost” is used for the output-tube 
plate supply, and may also supply the 
deflection oscillators and the vertical- 
output circuit provided the current drain 
is not excessive. 


Vertical Deflection 


The vertical-deflection circuit in a 
television receiver is essentially a class 
A audio amplifier with a complex load 
line, severe low-frequency requirements 
(much lower than 60 Hz), and a need 
for controlled linearity. The equivalent 
low-frequency response for a 10-percent 
deviation from linearity is 1 Hz. 

The required performance can be 
obtained in a vertical-deflection circuit 
in any of three ways. The amplifier 
may be designed to provide a flat re- 
sponse down to 1 Hz. This design, 
however, requires an extremely large 
output transformer and immense Ca- 
pacitors. Another arrangement is to 
design the amplifier for fairly good 
low-frequency response and _ predistort 
the generated. signal. 
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The third method is to provide ex- 
tra gain so that feedback techniques 
can be used to provide linearity. If 
loop feedback of 20 or 30 dB is used, 
tube gain variations and non-linearities 
become fairly insignificant. The feed- 
back automatically provides the neces- 
sary “predistortion” to correct low- 
frequency limitations. In addition, the 
coupling of miscellaneous signals (such 
as power-supply hum or _horizontal- 
deflection signals) in the amplifying 
loop is suppressed. 

A modified multivibrator in which 
the vertical output tube is part of the 
oscillator circuit is used in the vertical 
deflection stage of many television re- 
ceivers. This stage supplies the deflec- 
tion energy required for vertical 
deflection of the picture-tube beam. A 
simplified combined vertical-oscillator- 
output stage is shown in Fig. 90. Wave- 
shapes at critical points of the circuit 
are included to illustrate the develop- 
ment of the desired current through the 
vertical output transformer and deflect- 
ing yoke. 

The current waveform through the 
deflecting yoke and output transformer 
should be a sawtooth to provide the de- 
sired deflection. The grid and plate volt- 
age waveforms of the output tube could 
also be sawtooth except for the effect of 
the inductive components in the yoke 
and transformer. The effect of these in- 
ductive components must be taken into 
consideration, however, particularly 
during retrace. The fast rate of current 
change during retrace time (which is 
approximately 1/15 as long as trace 
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Fig. 90—Simplified combined vertical-oscillator-and-output stage, 
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time) causes a high-voltage pulse at 
the plate which could give a trapezoi- 
dal waveshape to the plate voltage and 
cause increased plate current, excess 
damping, and lengthened retrace time. 
However, the grid voltage is made suf- 
ficiently negative during retrace to keep 
the tube close to cutoff, as described 
below. 

The frequency, and the relative de- 
viation of the positive and negative por- 
tions of each cycle, are dependent on 
the values of resistors Ri and R; and 
the RC combination RsC2, as explained 
previously in the section on multivibra- 
tors. The desired trapezoidal waveshape 
at the grid of V2 is created by capacitor 
C: and resistor Rz. If Re were equal to 
zero, C, would cause the grid-voltage 
waveshape to take the form shown in 
Fig. 91(a). When Rz is sufficiently large, 
C, does not discharge completely when 
V: conducts. When V; is cut off, there- 
fore, the voltage on the grid of V2 im- 
mediately rises to the voltage across 
C;. The resulting waveshape is shown 
in Fig. 91(b). The negative-going pulse 
of the grid-voltage waveshape prevents 
the high plate pulse from causing ex- 
cess conductance, and thereby prevents 
Ooverdamping. 


a b 


Fig. 91—-Waveforms showing effect of Rz 
in Fig. 90. 


This vertical deflection stage uti- 
lizes twin-triode tubes such as the 6DR7 
and 6EM7. The 6EM7 is particularly 
suitable for this application because it 
incorporates dissimilar units to provide 
for the different operating requirements 
of the oscillator and output sections. 


High-Voltage Regulator Circuit 


In color-television receivers, it is 
very important to regulate the high- 
voltage supply to the picture tube. A 
Suitable circuit using the 6BK4A for 
regulation of the output of a_ high- 
voltage, high-impedance supply is shown 
in Fig. 92. In this circuit, the cathode 
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is held at a fixed positive potential 
with respect to ground. Because. the 
grid potential is kept slightly less posi- 
tive by the voltage drop across resistor 
Re, the tube operates in the negative 
grid region and no grid current is 
drawn. 

When the output voltage, eo, rises 
as a result of a decrease in load current, 
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Fig. 92—High-voltage regulator circuit for 
color television. 


a small fraction of the additional volt- 
age is applied to the grid of the tube by 
the voltage-divider circuit consisting of 
R, and Re. This increased grid voltage 
causes the tube to draw an increased 
current from the unregulated supply. 
The increased current, in turn, causes 
a voltage drop across the high internal 
impedance of the unregulated supply, 
R;, which tends to counteract the origi- 
nal rise of the voltage. If desired, the 
grid may be connected to a variable 
point on the voltage divider to allow 
some adjustment of the output-voltage 
level. 

The grid voltage for the 6BK4A 
can also be obtained from a tap on the 
B-boost voltage supply. The use of this 
lower voltage (about 375 volts) elimi- 
nates the need for costly and trouble- 
some high-voltage resistors. In _ this 
arrangement, variations in high voltage 
also vary the tapped-down B-boost volt- 
age at the regulator grid, and the result- 
ing variations in conduction of the 
regulator increase or decrease the load- 
ing of the high-voltage supply so that 
the total load remains nearly constant. 


Color Demodulation 


In the transmission of picture sig- 
nals for color-television receivers, all 
the color information is contained in 
three signals, a luminance (black-and- 
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white) or monochrome signal and two 
chrominance signals. The luminance 
signal, which is called the Y signal, con- 
tains brightness information only. The 
voltage response of the Y signal is 
made similar to the brightness response 
of the human eye by use of a composite 
signal that contains definite propor- 
tions of the red, green, and blue signals 
from the color-television camera (30 
per cent red, 59 per cent green, and 
11 per cent blue). This Y signal, which 
includes sync and blanking pulses, pro- 
vides a correct monochrome picture in 
a conventional black-and-white televi- 
sion receiver. 

For the generation of color-televi- 
sion signals, the Y signal is subtracted 
from the red, green, and blue signals 
to provide a new set of color-difference 
signals, which are designated as R-Y, 
B-Y, and G-Y. All of the original pic- 
ture information is contained in the Y 
signal, the R-Y signal, and the B-Y 
signal. Therefore, the G-Y signal is not 
contained in the transmitted signal, but 
is synthesized in the receiver by proper 
combination of the R-Y and B-Y sig- 
nals. 

(Color signals transmitted under 
present color-television standards are 
not R-Y and B-Y, but a similar pair of 
signals designated as I and Q. In the 
color-television receiver, R-Y and B-Y 
signals are demodulated directly from 
the I and Q signals with negligible loss 
of color quality. For purposes of. sim- 
plicity, only R-Y and B-Y signals are 
considered in this explanation. In addi- 
tion, a 90-degree phase-shift network 
is shown; the phase-shift angle could 
be, and often is, some other value.) 

Because the luminance signal and 
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the two color-difference signals must 
be transmitted with a standard 6-MHz 
channel, the two color signals are 
combined into one signal at the trans- 
mitter and are independently recovered 
at the receiver by proper detection 
techniques. A color subcarrier of ap- 
proximately 3.58 MHz is used for 
transmitting the color information 
within the 6-MHz spectrum of the tele- 
vision station. As shown in Fig. 93, 
the 3.58-MHz subcarrier and one of the 
color-difference signals are applied di- 
rectly to a balanced AM modulator. 
The other color-difference signal is ap- 
plied directly to a second balanced AM 
modulator, and the 3.58 MHz subcarrier 
is applied to this second modulator 
through a 90-degree phase-shifting net- 
work. The balanced modulators effec- 
tively cancel both the individual color- 
difference signals and the subcarrier 
signal, and the output contains only 
the side-bands of the combined chromi- 
nance signal. 

Recovery of the color information 
at the receiver involves a process called 
synchronous detection. In this process, 
two separate detectors are used to re- 
cover the separate color information, 
just as two separate modulators were 
used to combine the information at the 
transmitter. The 3.58-MHz subcarrier, 
which was suppressed during transmis- 
sion, must be reinserted at the receiver 
for recovery of the color information. 
The basis of synchronous detection is 
the phase relationship of this reinserted 
3.58-MHz subcarrier. 

For example, the original color in- 
formation is represented in Fig. 93 by 
the color-difference signals A and B. 
At the receiver, the combined color 
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Fig. 93—Formaiion of combined color signal for transmission. 
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Fig. 94—Separation of combined color signal into two signals at the receiver. 


signal is fed to two demodulators A 
and B, as shown in Fig. 94. At the same 
time, a 3.58-MHz subcarrier is also 
fed to the two demodulators, with 
the same phase relationship that was 
used in the modulators at the trans- 
mitter. This locally generated subcar- 
rier essentially duplicates or replaces 
the original subcarrier, which was re- 
moved at the transmitter. 

The local 3.58-MHz oscillator in 
the color-television receiver is made 
to function at the proper frequency and 
phase by means of a synchronizing sig- 
nal sent out by the transmitter. This 
synchronizing signal consists of a short 
burst of 3.58-MHz signals transmitted 
during the horizontal blanking inter- 
val, immediately after the horizontal 
sync pulse, as shown in Fig. 95. 
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Fig. 95—Waveform for synchronizing 
signal, 


Fig. 96 shows a simplified diagram 
of a low-level color demodulator fre- 
quently used in color-television receiv- 
ers. The locally generated 3.58-MHz 
signal is applied to the grid No. 3 
of the pentode. The transmitted color 
signal containing the 3.58-MHz side- 
bands is applied to grid No. 1. The 
phase of the 3.58-MHz color signal 
constantly changes in accordance with 
its color content. For example, the fol- 
lowing table shows six variations in color 
(hue) as a function of subcarrier phase: 


Subcarrier Phase-degrees 
(with respect to 3.58-MHz 


local signal in phase with burst) Hue 
13 Yellow 
77 Red 
119 Magenta 
193 Blue 
257 Cyan 
299 Green 


The basic operating principle of 
the color demodulator shown in Fig. 
96 is that plate current from the pen- 
tode is zero (or quite !ow) unless both 
grid No. 1 and grid No. 3 are simul- 
taneously positive. For example, when 
the signals applied to the two grids 
are in phase, plate current can be ex- 
pected to flow for 180 degrees of 
each ac cycle. Conversely, when the 
signals are 180 degrees out of phase, 
plate current is cut off. The output sig- 
nal from the detector, therefore, is a 
function of the phase relationship be- 
tween the transmitted color signal and 
the locally generated subcarrier. 

In a typical color-television re- 
ceiver, two color demodulators of the 
type shown in Fig. 96 are required. 
In one demodulator, the 3.58-MHz 
subcarrier signal is applied directly to 
the pentode grid No. 3 from the local 
“burst” oscillator. In the other demodu- 
lator, the 3.58-MHz signal from the 
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Fig. 96—Low-level color demodulator. 
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burst oscillator is shifted 90 degrees 
in phase before it is applied to the 
pentode grid No. 3. As shown previ- 
ously in Fig. 94, the demodulator B 
produces R-Y signals. These B-Y and 
R-Y signals are then combined (ma- 
trixed) to produce the G-Y signal, as 
discussed earlier. The complete lumi- 
nance signal is then amplified to the 
required level in a conventional video- 
amplifier circuit. 

In some color-television receivers, 
the demodulators are designed so that 
the color output signals can be applied 
directly to the color picture tube. In 
the diagram shown in Fig. 97, for ex- 
ample, the 6JH8 sheet-beam demodula- 
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Fig. 97—Block diagram of demodulator 
circuit used to apply signals directly to 
color picture tube. 


tors produce both positive and negative 
B-Y and R-Y signals. The positive sig- 
nals are applied directly to the control 
grids (grid No. 1) of the blue and red 
guns of the color picture tube. At the 
same time, the negative color-difference 
signals are added (matrixed) in the 
correct proportions to produce the G-Y 
signal, which is applied to grid No. 1 of 
the green gun. 


Oscillation 


As an oscillator, an electron tube 
can be employed to generate a continu- 
ously alternating voltage. In present- 
day radio broadcast receivers, this 
application is limited practically to 
superheterodyne receivers for supplying 
the heterodyning frequency. Several cir- 
cuits (represented in Figs. 98 and 99) 
may be utilized, but they all depend on 
feeding more energy from the plate cir- 
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Fig. 98—Tuned-grid triode oscillator circuit 
using filament-type tube. 


cuit to the grid circuit than is required 
to equal the power loss in the grid cir- 
cuit. Feedback may be produced by 
electrostatic or electromagnetic coupling 
between the grid and plate circuits. 
When sufficient energy is fed back to 
more than compensate for the loss in 
the grid circuit, the tube will oscillate. 
The action consists of regular surges 
of power between the plate and the 
grid circuit at a frequency dependent 
on the circuit constants of inductance 
and capacitance. By proper choice of 
these values, the frequency may be ad- 
justed over a very wide range. 


O ——_ O 
B- HEATER B+ 
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Fig. 99—Tuned-grid triode oscillator circuit 
using heater-cathode-type tube. 


Multivibrators 

Relaxation oscillators, which are 
widely used in present-day electronic 
equipment, are used to produce non- 
sinusoidal waveshapes such as rectangu- 
lar and sawtooth pulses. Probably the 
most common relaxation oscillator is 
the multivibrator, which may be con- 
sidered as a two-stage resistance-coupled 
amplifier in which the output of each 
tube is coupled into the input of the 
other tube. 

Fig. 100 is a basic multivibrator 
circuit of the free-running type. In this 
circuit, oscillations are maintained by 
the alternate shifting of conduction from 
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one tube to the other. The cycle usually 
starts with one tube, V:, at zero bias, 
and the other, V2, at cutoff or beyond. 
At this point, the capacitor C, is charged 
sufficiently to cut off Vz. C: then begins 
to discharge through the resistor Ru, and 
the voltage on the grid of Vz rises until 
V. begins to conduct. The voltage on the 
plate of V2 then decreases, causing V: to 
conduct less and less. At the same time, 
the plate voltage of V: begins to rise, 
causing V2 to conduct still more heavily. 
Because of the amplification, this cumu- 
lative effect builds up extremely fast, 
and conduction switches from V: to V2 


Fig. 100—Basic multivibrator circuit of 
the free-running type. 


within a few microseconds, depending 
on the circuit components. 


In this circuit, therefore, conduc- 
tion switches from V; to V2 over the 
interval during which C, discharges 
from the voltage across R, to the cutoff 
voltage for Vz. The actual transfer of 
conduction does not occur until cutoff 
is reached. Conduction switches back to 
V: through a similar process to com- 
plete the cycle. The plate waveform is 
essentially rectangular in shape, and 
may be adjusted as to symmetry, fre- 
quency, and amplitude by proper choice 
of circuit constants, tubes, and voltages. 


Although this type of multivibrator 
is free-running, it may be triggered by 
pulses of a given amplitude and fre- 
quency to provide a frequency-stabilized 
output. Multivibrator circuits may also 
be designed so that they are not free- 
running, but must be triggered ex- 
ternally to shift conduction from one 
tube to the other. Depending on the 
type of circuit, conduction may shift 
back to the first tube after a given time 
interval, or the second tube may con- 
tinue conducting until another trigger 
signal is applied. 
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Synchroguide Circuits 


The “synchroguide” is a controlled 
type of oscillator used in television re- 
ceivers to generate and control the syn- 
chronized sawtooth voltage necessary 
for adequate line- or horizontal-fre- 
quency scanning. A simplified synchro- 
guide circuit is shown in Fig. 101. This 
circuit provides stable, noise-free control 
of a blocking oscillator which generates 
a horizontal-frequency signal. It permits 
comparison of the received sync pulses 
and the generated sawtooth voltages so 
that properly locked-in horizontal scan- 
ning results. 


The triode V2 in Fig. 101 is a con- 
ventional blocking oscillator which en- 
ables a sawtooth voltage to be developed 
across the capacitor Cs. A portion of 
this sawtooth is fed back to the grid of 


Fig. 101—Simplified synchroguide circuit. 


the control tube, V:. The positive sync 
pulses are also applied to the grid of 
V;. The waveforms shown in Fig. 102 
illustrate the sawtooth and sync pulses 
(A and B) and their proper “in-sync” 
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Fig, 102—Sawtooth and sync pulses in 
synchroguide circuit. 
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combination (C). The sync pulse occurs 
partly during the portion of the saw- 
tooth voltage in which the triode V; 
draws current. Any shift in sync pulse 
as it is superimposed on the sawtooth, 


TA 


therefore, will affect the amount of 
conduction of the control tube. A 
change in control-tube conduction ulti- 
mately affects the bias on the oscillator- 
tube grid by changing the voltage to 
which the capacitor C, in the cathode 
circuit may charge. An increase in the 
positive bias increases the frequency of 
oscillation. 


For example, waveform D in Fig. 
102 illustrates a condition in which the 
sawtooth voltage is advanced in phase 
with respect to the sync pulses. The 
widening of the pulse which occurs at 
the corner of the sawtooth waveform 
allows the control tube to conduct more 
current and, consequently, allows the 
capacitor C: to charge to a higher volt- 
age. This increased reference voltage 
also appears in the grid circuit of V2 
and makes the grid more positive. The 
increased grid voltage then speeds up 
the frequency of oscillations until proper 
synchronization results. 


The blocking oscillator can be 
made more immune to changes in fre- 
quency and noise if V2 is brought out of 
cutoff very sharply. This effect is ob- 
tained by sine-wave stabilization. The 
tuned circuit L:C; in the plate circuit 
of Fig. 101 superimposes a shock-excited 
sine wave on the plate and grid wave- 
forms, as shown in Fig. 103. 
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Fig. 103—Waveforms showing effect of 
tuned circuit L,C, in Fig. 101. 


Automatic Frequency Control 


An automatic frequency control 
(afc) circuit provides a means of cor- 
recting automatically the intermediate 
frequency of a superheterodyne receiver 
when, for any reason, it drifts from the 
frequency to which the if stages are 
tuned. This correction is made by ad- 
justing the frequency of the oscillator. 
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Such a circuit will automatically com- 
pensate for slight changes in rf carrier 
or oscillator frequency as well as for 
inaccurate manual or push-button tun- 
ing. 

An afc system requires two sec- 
tions: a frequency detector and a vari- 
able reactance. The detector section may 
be essentially the same as the FM de- 
tector illustrated in Fig. 30 and dis- 
cussed under Detection. In the afc 
system, however, the output is a dc 
control voltage, the magnitude of which 
is proportional to the amount of fre- 
quency shift. This de control voltage is 
used to control the grid bias of an elec- 
tron tube which comprises the variable 
reactance section (Fig. 104). 
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Fig. 104—Automatic-frequency-control . 
(afc) circuit. 


The plate current of the reactance 
tube is shunted across the oscillator tank 
circuit. Because the plate current and 
plate voltage of the reactance tube are 
almost 90 degrees out of phase, the con- 
trol tube affects the tank circuit in the 
same manner as a reactance. The grid 
bias of the tube determines the magni- 
tude of the effiective reactance and, con- 
sequently, a control of this grid bias can 
be used to control the oscillator fre- 
quency. 

Automatic frequency control is also 
used in television receivers to keep the 
horizontal oscillator in step with the 
horizontal-scanning frequency (15,750 
Hz) at the transmitter. A widely used 
horizontal afc circuit is shown in Fig. 
105. This circuit, which is often referred 
to as a balanced-phase-detector or 
phase-discriminator circuit, is usually 
employed to control the frequency of 
a multivibrator-type horizontal-oscilla- 
tor circuit. The 6AL5 detector supplies 
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a dc control voltage to the grid of the 
horizontal-oscillator tube which counter- 
acts changes in its operating frequency. 
The magnitude and polarity of the con- 
trol voltages are determined by phase 
relationships in the afc circuit at a 
given moment. 

The horizontal sync pulses obtained 
from the sync-separator circuit are fed 
through a single-triode phase-inverter 
or phase-splitter circuit to the two diode 
units of the 6ALS. Because of the action 
of the phase-inverter circuit, the signals 
applied to the two diode units are equal 
in amplitude but 180 degrees out of 
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Fig. 105—Balanced phase-detector or 
phase-discriminator circuit for 
horizontal afc. 


phase. A reference sawtooth voltage ob- 
tained from the horizontal output cir- 
cuit is also applied simultaneously to 
both units. Any change in the oscillator 
frequency alters the phase relationship 
between the reference sawtooth and the 
incoming horizontal sync pulses, caus- 
ing one diode unit of the 6AL5 to con- 
duct more heavily than the other, and 
thus producing a correction signal. The 
system remains balanced at all times, 
therefore, because momentary changes 
in oscillator frequency are instantane- 
ously corrected by the action of the 
control voltage. 

The diode units of the 6AL5 are 
biased so that conduction takes place 
only during the tips of the sync pulses. 
The relative position of the sync pulses 
on the retrace portion of the sawtooth 


waveform at any given instant deter- 
mines which diode unit conducts more 
heavily, and thereby establishes the 
magnitude and polarity of the control 
voltage. The network between the diode 
units and the grid of the horizontal- 
oscillator tube is essentially a low-pass 
filter which prevents the horizontal sync 
pulses from affecting the horizontal- 
oscillator performance. 


Frequency Conversion 


Frequency conversion is used in 
superheterodyne receivers to change the 
requency of the rf signal to an inter- 
mediate frequency. To perform this 
change in frequency, a frequency-con- 
verting device consisting of an oscillator 
and a frequency mixer is employed. In 
such a device, shown diagrammatically 
in Fig. 106, two voltages of different 
frequency, the rf signal voltage and the 
voltage generated by the oscillator, are 
applied to the input of the frequency 
mixer. These voltages beat, or hetero- 
dyne, within the mixer tube to produce 
a plate current having, in addition to 
the frequencies of the input voltages, 
numerous sum and difference frequen- 
cies, 

The output circuit of the mixer 
stage is provided with a tuned circuit 
which is adjusted to select only one beat 
frequency, i.e., the frequency equal to 
the difference between the signal fre- 
quency and the oscillator frequency. 
The selected output frequency is known 
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Fig. 106—Block diagram of simple fre- 
quency-converter circuit. 


as the intermediate frequency, or if. 
The output frequency of the mixer tube 
is kept constant for all values of sig- 
nal frequency by tuning the oscillator 
to the proper frequency. 

Important advantages gained in a 
receiver by the conversion of signal fre- 
quency to a fixed intermediate frequency 
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are high selectivity with few tuning 
stages and a high, as well as stable, over- 
all gain for the receiver. 

Several methods of frequency con- 
version for superheterodyne receivers 
are of interest. These methods are alike 
in that they employ a frequency-mixer 
tube in which plate current is varied at 
a combination frequency of the signal 
frequency and the oscillator frequency. 
These variations in plate current pro- 
duce across the tuned plate load a volt- 
age of the desired intermediate fre- 
quency. The methods differ in the types 
of tubes employed and in the means of 
supply input voltages to the mixer tube. 

A method widely used before the 
availability of tubes especially designed 
for frequency-conversion service, and 
currently used in many FM, television, 
and standard broadcast receivers, em- 
ploys as mixer tube either a triode, a 
tetrode, or a pentode, in which oscillator 
voltage and signal voltage are applied to 
the same grid. In this method, coupling 
between the oscillator and mixer circuits 
is obtained by means of inductance or 
capacitance. 

A second method employs a tube 
having an oscillator and frequency mixer 
combined in the same envelope. In one 
form of such a tube, coupling between 
the two units is obtained by means of 
the electron stream within the tube. 
Because five grids are used, the tube is 
called a pentagrid converter. 

Grids No. 1 and No. 2 and the 
cathode are connected to an external 
circuit to act as a triode oscillator. Grid 
No. 1 is the grid of the oscillater and 
Grid No. 2 is the anode. These and the 
cathode can be considered as a com- 
posite cathode which supplies to the rest 
of the tube an electron stream that var- 
ies at the oscillator frequency. 

This varying electron stream is fur- 
ther controlled by the rf signal voltage 
on grid No. 4. Thus, the variations in 
plate current are due to the combina- 
tion of the oscillator and the signal fre- 
quencies. The purpose of grids No. 3 
and No. 5, which are connected together 
within the tube, is to accelerate the elec- 
tron stream and to shield grid No. 4 
electrostatically from the other elec- 
trodes. 


RCA RECEIVING TUBE MANUAL 


Pentagrid-converter tubes of this 
design are good frequency-converting 
devices at medium frequencies. How- 
ever, their performance is better at the 
lower frequencies because the output 
of the oscillator drops off as the fre- 
quency is raised and because certain 
undesirable effects produced by inter- 
action between oscillator and signal sec- 
tions of the tube increase with fre- 
quency. 

To minimize these effects, several 
of the pentagrid-converter tubes are de- 
signed so that no electrode functions 
alone as the oscillator anode. In these 
tubes, grid No. 1 functions as the oscil- 
lator grid, and grid No. 2 is connected 
within the tube to the screen grid (grid 
No. 4). The combined two grids, Nos. 2 
and 4, shield the signal grid (grid No. 3) 
and act as the composite anode of the 
oscillator triode. Grid No. 5 acts as the 
suppressor grid. 

Converter tubes of this type are de- 
signed so that the space charge around 
the cathode is unaffected by electrons 
from the signal grid. Furthermore, the 
electrostatic field of the signal grid also 
has little effect on the space charge. The 
result is that rf voltage on the signal 
grid produces little effect on the cath- 
ode current. There is, therefore, little 
detuning of the oscillator by ave bias 
because changes in avec bias produce 
little change in oscillator transconduct- 
ance or in the input capacitance of grid 
No. 1. 

Examples of the pentagrid conver- 
ters discussed in the preceding para- 
graph are the single-ended types 1R5 
and 6BE6. A schematic diagram illus- 
trating the use of the 6BE6 with self- 
excitation is given in Fig. 107. The 
6BE6 may also be used with separate 
excitation. A complete circuit is shown 
in the Circuits section. 

Another method of frequency con- 
version utilizes a separate oscillator hav- 
ing its grid connected to the No. 1 grid 
of a mixer hexode. The cathode, triode 
grid, and triode plate form the oscillator 
unit of the tube. The cathode, hexode 
mixer grid (grid No. 1), hexode screen 
grids (grids Nos. 2 and 4), hexode signal 
grid (grid No. 3), and hexode plate con- 
stitute the mixer unit. The internal 
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shields are connected to the shell of the 
tube and act as a suppressor grid for the 
hexode unit. 


TYPE 6BE6 
RF 
INPUT 


RF 
OUTPUT 


PLATE 


GRID N& 3 RID N25 
(RF SIGNAL) (SUPPRESSOR) 
GRIDS N2 2&4 


GRID N2! 
(OSCILLATOR GRID) (SCREEN) 


Fig. 107—Frequency-converter circuit using 
the 6BE6 pentagrid converter with self- 
excitation. 


The action of this tube in convert- 
ing a radio-frequency signal to an inter- 
mediate frequency depends on (1) the 
generation of a local frequency by the 
triode unit, (2) the transferring of this 
frequency to the hexode grid No. 1, and 
(3) the mixing in the hexode unit of this 
frequency with that of the rf signal ap- 


plied to the hexode grid No. 3. The tube. 


is not critical to changes in oscillator- 
plate voltage or signal-grid bias and, 
therefore, finds important use in all- 
wave receivers to minimize frequency- 
shift effects at the higher frequencies. 
A further method of frequency con- 
version employs a tube called a penta- 
grid mixer. This type has two independ- 
ent control grids and is used with a 
separate oscillator tube. RF signal volt- 
age is applied to one of the control grids 
_and oscillator voltage is applied to the 
other. It follows, therefore, that the 
variations in plate current are due to 
the combination of the oscillator and 
signal frequencies. . 
The tube contains a heater-cathode, 
five grids, and a plate. Grids Nos. 1 and 
3 are control grids. The rf signal volt- 
age is applied to grid No. 1. This grid 
has a remote-cutoff characteristic and is 
suited for control by avc bias voltage. 
The oscillator voltage is applied to grid 
No. 3. This grid has a sharp-cutoff char- 
acteristic and produces a comparatively 
large effect on plate current for a small 
amount of oscillator voltage. Grids Nos. 
2 and 4 are connected together within 
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the tube. They accelerate the electron 
stream and shield grid No. 3 electro- 
statically from the other electrodes. 
Grid No. 5, connected within the tube 
to the cathode, functions similarly to 
the suppressor grid in a pentode. 

In the converter or mixer stage of 
a television receiver, stable oscillator 
Operation is most readily obtained when 
separate tubes or tube sections are used 
for the oscillator and mixer functions. 
A typical television mixer-oscillator cir- 
cuit is shown in Fig. 108. In such cir- 
cuits, the oscillator voltage is applied to 
the mixer grid by inductive coupling, ca- 
pacitive coupling, or a combination of 
the two. Tubes containing electrically 
independent oscillator and mixer units 
in the same envelope, such as the 6U8A 
and 6X8, are designed especially for 
this application. 


RF INPUT 


OSCILLATOR 


RF 
TUBE OUTPUT 


MIXER 
TUBE 


Fig. 108—Typical television mixer-oscillator 
circuit. 


Tuning Indication With 
Electron-Ray Tubes 


Electron-ray tubes are designed to 
indicate visually by means of a fluores- 
cent target the effects of a change in 
controlling voltage. One application of 
them is as tuning indicators in radio 
receivers. Types such as the 6U5, 6ES5, 
and the 6AB5/6N5 contain two main. 
parts: (1) a triode which operates as a 
dc amplifier and (2) an electron-ray in- 
dicator which is located in the bulb as 
shown in Fig. 109. The target is oper- 
ated at a positive voltage and, therefore, 
attracts electrons from the cathode. 
When the electrons strike the target they 
produce a glow on the fluorescent coat-- 


ing of the target. Under these condi- 


tions, the target appears as a ring of 
light. 

A ray-control electrode is mounted 
between the cathode and target. When 
the potential of this electrode is less 
positive than the target, electrons flow- 
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ing to the target are repelled by the 
electrostatic field of the electrode, and 
do not reach that portion of the target 
behind the electrode. Because the target 
does not glow where it is shielded from 
electrons, the control electrode casts a 


CATHODE 
LIG 


FLUORESCENT 
H NG 
SHIELD 


—7  COATI 


RAY-CONTROL 
-—— ELECTRODE 


TARGET TRIODE 
E4—— PLATE 
TRIODE_ “> ~ CATHODE 
GRID 


Fig. 109—Structure of electron-ray tube. 


shadow on the glowing target. The ex- 
tent of this shadow varies from approxi- 
mately 100 degrees of the target when 
the control electrode is much more nega- 
tive than the target to 0 degrees when 
the control electrode is at approximately 
the same potential as the target. 

In the application of the electron- 
ray tube, the potential of the control 
electrode is determined by the voltage 
on the grid of the triode section, as can 
be seen in Fig. 110. The flow of the 
triode plate current through resistor R 
produces a voltage drop which de- 


ELECTRON -— | 
RAY TUBE 


TO CONTROLLING 
VOLTAGE B+ 


Fig. 110—Indicating circuit using an 
electron-ray tube. 


termines the potential of the control 
electrode. When the voltage of the triode 
grid changes in the positive direction, 
plate current increases, the potential of 
the control electrode goes down because 
of the increased drop across R, and the 
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shadow angle widens. When the poten- 
tial of the triode grid changes in the 
negative direction, the shadow angle 
narrows. . 

Another type of indicator tube is 
the 6AF6G. This tube contains only an 
indicator unit but employs two ray-con- 
trol electrodes mounted on opposite 
sides of the cathode and connected to 
individual base pins. It employs an ex- 
ternal dc amplifier. (See Fig. 111.) 
Thus, two symmetrically opposite 
shadow angles may be obtained by con- 
necting the two ray-control electrodes 
together; or, two unlike patterns may 
be obtained by individual connection of 
each ray-control electrode to its re- 
spective amplifier. 

In radio receivers, avc voltage is 
applied to the grid of the dc amplifier. 


TYPE 
6AF6-G 


TYPE 6K7 . 


TRIODE 
aes 
{\ 


AVC 
VOLTAGE 


R: TYPICAL VALUE 1S 0.5 MEGOHM 


Fig. 111—Indicating circuit using 6AF6G 
electron-ray tube and external dc amplifier. 


Because avc voltage is at maximum 
when the set is tuned to give maximum 
response to a station, the shadow angle 
is at minimum when the receiver is 
tuned to resonance with the desired 
station, 

The choice between electron-ray 
tubes depends on the avc characteristic 
of the receiver. The 6E5 contains a 
sharp-cutoff triode which closes the 
shadow angle on a comparatively low 
value of avc voltage. The 6AB5/6N5 


~ and 6US5 each have a remote-cutoff tri- 


ode which closes the shadow on a larger 
value of avc voltage than the 6E5. The 
6AF6G may be used in conjunction 
with de amplifier tubes having either 
remote- or sharp-cutoff characteristics. 


Electron Tube 
Installation 


HE installation of electron tubes 
“iL requires care if high-quality per- 
formance is to be obtained from the 
associated circuits. Installation sugges- 
tions and precautions which are gener- 
ally common to all types of tubes are 
covered in this section. Careful observ- 
ance of these suggestions will do much 
to help the experimenter and electronic 
technician obtain the full performance 
capabilities of radio tubes and circuits. 
Additional pertinent information is 
given under each tube type and in the 
Circuits section. . 


Filament and Heater 
Power Supply 


The design of electron tubes allows 
for some variation in the voltage and 
current supplied to the filament or 
heater, but most satisfactory results are 
obtained from operation at the rated 
values. When the voltage is low, the 
temperature of the cathode is below 
normal, with the result that electron 
emission is limited. The limited emis- 
sion may cause unsatisfactory operation 
and reduced tube life. On the other 
hand, high cathode voltage may cause 
rapid evaporation of cathode material 
and shorten tube life. 

To insure proper tube operation, it 
is important that the filament or heater 
voltage be checked at the socket termi- 
nals by means of a high-resistance volt- 
meter while the equipment is in opera- 
tion. In the case of series operation of 
heaters or filaments, correct adjustment 
can be checked by means of an ammeter 
in the heater or filament circuit. 

; The filament or heater voltage sup- 
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ply may be a direct-current source (a 
battery or a dc power line) or an alter- 
nating-current power line, depending on 
the type of service and type of tube. 
Frequently, a resistor (either variable 
or fixed) is used with a dc supply to per- 
mit compensation for battery voltage 
variations or to adjust the tube voltage 
at the socket terminals to the correct 
value. Ordinarily, a step-down trans- 
former is used with an ac supply to pro- 
vide the proper filament or heater volt- 
age. Receivers intended for operation on 
both dc and ac power lines have the 
heaters connected in series with a suit- 
able resistor and supplied directly from 
the power line. 

DC filament or heater operation 
should be considered on the basis of the 
source of power. In the case of the bat- 
tery supply for the 1.4-volt filament 
tubes, it is unnecessary to use a voltage- 
dropping resistor in series with the fila- 
ment and a single dry-cell; the filaments 
of these tubes are designed to operate 
satisfactorily over the range of voltage 
variations that normally occur during 
the life of a dry-cell. Likewise, no series 
resistor is required when the 1.25-volt 
filament subminiatures are operated 
from a single 1.5-volt fiashlight-type 
dry-cell, when the 2-volt filament-type 
tubes. are operated from a single storage 
cell, or when the 6.3-volt series are 
operated from a 6-volt storage battery. 

In the case of dry-battery supply 
for 2-volt filament tubes, a variable re- 
sistor in series with the filament and 
the battery is required to compensate 
for battery variations. Turning the set 
on and off by means of the rheostat is 
advised to prevent over-voltage condi- 
tions after an off-period because. the 
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voltage of dry-cells rises during off 
periods. 

In the case of storage-battery sup- 
ply, air-cell-battery supply, or dc power 
supply, a non-adjustable resistor of suit- 
able value may be used. It is well to 
check initial operating conditions, and 
thus the resistor value, by means of a 
voltmeter or ammeter. 

AC filament or heater operation 
should be considered on the basis of 
either a parallel or a series arrange- 
ment of filaments and/or heaters. In the 
case of the parallel arrangements, a 
step-down transformer is employed. Pre- 
cautions should be taken to see that the 
line voltage is the same as that for 
which the primary of the transformer is 
designed. The line voltage may be de- 
termined by measurement with an ac 
voltmeter (0-150 volts). 

If the line voltage measures in ex- 
cess of that for which the transformer is 
designed, a resistor should be placed in 
series with the primary to reduce the 
line voltage to the rated value of the 
transformer primary. Unless this is 
done, the excess input voltage will cause 
proportionally excessive voltage to be 
applied to the tubes. Any electron tube 
may be damaged or made inoperative 
by excessive operating voltages. 

If the line voltage is consistently 
below that for which the primary of the 
transformer is designed, it may be 
necessary to install a booster trans- 
former between the ac outlet and the 
transformer primary. Before such a 
transformer is installed, the ac line fluc- 
tuations should be very carefully noted. 
Some radio sets are equipped with a 
line-voltage switch which permits ad- 
justment of the power transformer pri- 
mary to the line voltage. When this 
switch is properly adjusted, the series- 
resistor or booster-transformer method 
of controlling line voltage is seldom re- 
quired. 

In the case of the series arrange- 
ments of filaments and/or heaters, a 
voltage-dropping resistance in series 
with the heaters and the supply line is 
usually required. This resistance should 
be of such value that, for normal line 
voltage, tubes wil operate at their rated 
heater or filament current. The method 
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for calculating the resistor value is 
given below. 

When the filaments of battery-type 
tubes are connected in series, the total 
filament current is the sum of the cur- 
rent due to the filament supply and the 
plate and grid-No. 2 currents (cathode 
current) returning to B(—) through the 
tube filaments. Consequently, in a series 
filament string it is necessary to add 
shunt resistors across each filament sec- 
tion to bypass this cathode current in 
order to maintain the filament voltage 
at its rated value. 

The filament or heater resistor 
required when filaments and/or heaters 
are operated in parallel can be deter- 
mined easily by a simple formula de- 
rived from Ohm’s law. 


- Required resistance (ohms) = 


supply volts — rated volts of tube type 
total rated filament current (amperes) 


Thus, if a receiver using two IT4’s, one 
IRS, one IUS5, and one 3V4 is to be 
operated from a storage battery, the 
series resistor is equal to 2 volts (the 
voltage from a single storage cell) minus 
1.4 volts (voltage rating for these tubes) 
divided by 0.3 ampere (the sum of 
4 x 0.05 ampere + 1 x 0.1 ampere), 
i.e., approximately 2 ohms. Because this 
resistor should be variable to allow ad- 
justment for battery depreciation, it is 
advisable to obtain the next larger com- 
mercial size, although any value be- 
tween 2 and 3 ohms will be quite satis- 
factory. 

Where much power is dissipated in 
the resistor, the wattage rating should 
be sufficiently large to prevent over- 
heating. The power dissipation in watts 
is equal to the voltage drop in the resis- 
tor multiplied by the total filament cur- 
rent in amperes. Thus, for the example 
above, 0.6 x 0.3 = 0.18 watt. In this 
case, the value is so small that any com- 
mercial rheostat with suitable resistance 
will be adequate. 

For the case where the heaters 
and/or filaments of several tubes are 
operated in series, the resistor value is 
calculated by the following formula, 
also derived from Ohm’s law. 

Required resistance (ohms) = ' 
supply volts — total tated volts of tubes 
rated amperes of tubes 
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Thus, if a receiver having one 6BE6, 
one 6BA6, one 6AT6, one 25L6GT, and 
one 25Z6GT is to be operated from a 
117-volt power line, the series resistor 
is equal to 117 volts (the supply voltage) 
minus 68.9 volts (the sum of 3 x 6.3 
volts + 2 x 25 volts) divided by 0.3 
ampere (current rating of these tubes), 
i.e., approximately 160 ohms. The wat- 
tage dissipation in the resistor will be 
117 volts minus 68.9 volts times 0.3 
ampere, Or approximately 14.4 watts. A 
resistor having a wattage rating in ex- 
cess of this value should be chosen. 

When the series-heater connection 
is used in ac/dc receivers, it is usually 
advisable to arrange the heaters in the 
circuit so that the tubes most sensitive 
to hum disturbances are at or near the 
ground potential of the circuit. This ar- 
rangement reduces the amecunt of ac 
voltage between the heaters and cath- 
odes of these tubes and minimizes the 
hum output of the receiver. The order 
of heater connection, by tube function, 
from chassis to the rectifier-cathode side 
of the ac line is shown in Fig. 112. 
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the electron stream by the alternating 
magnetic field surrounding the heater. 
When a large resistor is used between 
heater and cathode (as in series-con- 
nected heater strings), or when one side 
of the heater is grounded, even a minute 
pulsating leakage current between heater 
and cathode can develop a small volt- 
age across the cathode-circuit imped- 
ance and cause objectionable hum. The 
use of a large cathode bypass capacitor 
is recommended to minimize this source 
of hum. 

Much lower hum levels can be 
achieved when heaters are connected in 
parallel systems in which the center-tap 
of the heater supply is grounded or, 
preferably, connected to a positive bias 
source of 15 to 80 volts dc to reduce the 
flow of alternating current. The heater 
leads of the tubes should be twisted and 
kept away from high-impedance circuits. 
The balanced ac supply provides almost 
complete cancellation of the alternat- 
ing-current components. 

The balanced arrangement de- 
scribed above also minimizes heater- 


Fig. 112—Order of series heater-string connection, by tube function, to minimize hum. 


Heater-to-Cathode Connection 


- When heater-type tubes are oper- 
ated from ac, their cathodes may be re- 
turned (through resistors, capacitors, or 
other components) to the mid-tap on 
the heater supply winding, to the mid- 
tap of a small resistor (about 50 ohms) 
connected across the winding, or to one 
end of the heater supply winding, de- 
pending on circuit requirements. In all 
circuits, it is important to keep the 
heater-cathode voltage within the mej- 
mum ratings specified for the tube.” 

Heater-type tubes may produce 
hum as a result of conduction between 
heater and cathode or between heater 
and control grid, or by modulation of 


grid hum. High grid-circuit impedances 
should be avoided, if possible. High 
heater voltages should also be avoided 
because heater-cathode hum rises sharply 
when the heater voltage is increased 
above the published value. 

Certain tube types are designed 
especially to minimize hum in _ high- 
quality, high-fidelity audio equipment. 
Examples are the 5879, 7025, and 7199. 


Plate Voltage Supply 


The plate voltage for electron tubes 
is obtained from batteries, rectifiers, 
direct-current power lines, and small 
local generators. The maximum plate- 
voltage value for any tube type should 
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not be exceeded if. most satisfactory 
performance is to be obtained. Plate 
voltage should not be applied to a tube 
unless the corresponding recommended 
voltage is also supplied to the grid. 


It is recommended that the primary 


circuit of the power transformer be 
fused to protect the rectifier tube(s), the 
power transformer, filter capacitor, and 
chokes in case a rectifier tube fails. 


Grid Voltage Supply 


The recommended grid voltages for 
different operating conditions have been 
carefully determined to give the most 
satisfactory performance. Grid voltage 
may be obtained from a fixed source 
such as a separate C-battery or a tap on 
the voltage divider of the high-voltage 
dc supply, from the voltage drop across 
a resistor in the cathode circuit, or from 
the voltage drop across a resistor in the 
grid circuit. The first method is called 
“fixed bias”; the second is called “cath- 
ode bias” or “self bias”; the third is 
called “grid-resistor bias” and is some- 


times incorrectly referred to in re- 
ceiving-tube practice as ‘“zero-bias 
operation.” 


In any case, the object is to make 
the grid negative with respect to the 
cathode by the specified voltage. When 
a C-battery is used, the negative termi- 
nal is connected to the grid return and 
the positive terminal is connected to the 
negative filament socket terminal, or to 
the cathode terminal if the tube is of 
the heater-cathode type. If the filament 
is supplied with alternating current, this 
connection is usually made to the cen- 
ter-tap of a low resistance (20 to 50 
ohms) shunted across the filament ter- 
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minals. This method reduces hum dis- 
turbances caused by the ac supply. If 
bias voltages are obtained from the 
voltage divider of a high-voltage dc 
supply, the grid return is connected to 
a more negative tap than the cathode. 

The cathode-biasing method uti- 
lizes the voltage drop produced by the 
cathode current flowing through a re- 
sistor connected between the cathode 
and the negative terminal of the B-sup- 
ply. (See Fig. 113.) The cathode current 
is, of course, equal to the plate current 
in the case of a triode, or to the sum 
of the plate and grid-No. 2 currents 
in the case of a tetrode, pentode, or 
beam power tube. Because the voltage 
drop along the resistance is increas- 
ingly negative with respect to the cath- 
ode, the required negative grid-bias 
voltage can be obtained by connecting 
the grid return to the negative end of 
the resistance. 

The value of the resistance for 
cathode-biasing a single tube can be de- 
termined from the following formula: 
Resistance (ohms) = 

desired grid-bias voltage << 100U 

rated cathode current in milliamperes 
Thus, the resistance required tu pro- 
duce 9 volts bias for a triode which 
operates at 3 milliamperes plate current 
is 9 x 1000/3 = 3000 ohms. If- the 
cathode current of more than one tube 
passes through the resistor, or if the 
tube or tubes employ more than three 
electrodes, the total current sae ag 
the size of the resistor. 

Bypassing of the cathode-bias re- 
sistor depends on circuit-design require- 
ments. In rf circuits the cathode resistor 
usually is bypassed. In af circuits the 
use of an unbypassed resistor will re- 
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Fig. 113—Typical grid-voltage supply circuits. 
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duce distortion by introducing degene- 
ration into the circuit. However, the 
use of an unbypassed resistor decreases 
gain and power sensitivity. When by- 
passing is used, it is important that the 
bypass capacitor be sufficiently large to 
have negligible reactance at the lowest 
frequency to be amplified. 

In the case of power-output tubes 
having high transconductance, such as 
beam power tubes, it may be necessary 
to shunt the bias resistor with a small 
mica capacitor (approximately 0.001uF) 
in order to prevent oscillations. The 
usual af bypass may or may not be 
used, depending on whether or not 
degeneration is desired. In tubes having 
high values of transconductance, such 
as the 6BA6, 6CB6, and 6AC7, input 
capacitance and input conductance 
change appreciably with plate current. 
When such a tube having a separate 
suppressor-grid connection is used as an 
rf amplifier, these changes may be mini- 
mized by leaving a certain portion of 
the cathode-bias resistor unbypassed. In 
order to minimize feedback when this 
method is used, the external grid-No. 1- 
to-plate (wiring) capacitances should be 
kept to a minimum, the grid No. 2 
should be bypassed to ac ground, and 
the grid No. 3 should be connected to 
ac ground. 

The use of a cathode resistor to 
obtain bias voltage is not recommended 
for amplifiers in which there is appre- 
ciable shift of electrode currents with 
the application of a signal. In such 
amplifiers, a separate fixed supply is 
recommended. 

The grid-resistor biasing method 
is also a self-bias method because it 
utilizes the voltage drop across the grid 
resistor produced by small amounts of 
grid current flowing in the grid-cathode 
circuit. This current is due to (1) an 
electromotive potential difference be- 
tween the materials comprising the grid 
and cathode and (2) grid rectification 
when the grid is driven positive. A large 
value of resistance is required in order 
to limit this current to a very small 
value and to avoid undesirable loading 
effects on the preceding stage. 

- Examples of this method of bias 
are given in the Circuits section. In 
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these circuits, the audio amplifier type 
1U5 or 12AV6 has a 10-megohm resistor 
between the grid and the negative fila- 
ment or cathode to furnish the required 
bias, which is usually less than 1 volt. 
This method of biasing is used prin- 
cipally in the early voltage-amplifier 
stages (usually employing high-mu 
triodes) of audio amplifier circuits, 
where the tube dissipation will not be 
excessive under zero-signal conditions. 


A grid resistor is also used in many 
oscillator circuits for obtaining the re- 
quired bias. In these circuits, the grid 
voltage is relatively constant and its 
magnitude is usually in the order of 5 
volts or more. Consequently, the bias 
voltage is obtained only through grid 
rectification. A _ relatively low value 
of resistor, 0.1 megohm or less, is 
used. Oscillator circuits employing this 
method of bias are given in the Circuits 
section. 


Grid-bias variation for the rf and 
if amplifier stages is a convenient and 
frequently used method for controlling 
receiver volume. The variable voltage 
supplied to the grid may be obtained: 
(1) from a variable cathode resistor as 
shown in Figs. 114 and 115; (2) from a 
bleeder circuit by means of a poten- 
tiometer as shown in Fig. 116; or (3) 
from a bleeder circuit in which the 
bleeder current is varied by a tube 


B- a- Be 
Fig. 114—Amplifier stage using a variable 
cathode-bias resistor for volume control. 


used for automatic volume control. 
The latter circuit is shown in Fig 61. 


In all cases it is important that 
the control be arranged so that at no 
time will the bias be less than the 
recommended minimum grid-bias volt- 
age for the particular tubes used. This 
requirement can be met by providing 
a fixed stop on the potentiometer, by 


84 


connecting a fixed resistance in series 
with the variable resistance, or by con- 
necting a fixed cathode resistance in 
series with the variable resistance used 
for regulation. Where receiver gain is 


Fig. 115—Amplifier stage similar to Fig. 
114 but using heater-cathode-type tube. 


controlled by grid-bias variation, it is 
advisable to have the control voltages 
extend over a wide range in order to 
minimize cross-modulation and modula- 
tion-distortion. A remote-cutoff type of 
tube should, therefore, be used in the 
controlled stages. 


Fig. 116—Amplifier stage using a bleeder 
circuit and potentiometer for volume 
control. 


In most tubes employing a unipo- 
tential cathode, a positive grid current 
begins to flow when the grid is slightly 
negative and increases rapidly as the 
grid is made more positive, as shown 
in Fig. 117. The value of grid voltage 
at which the grid-current curve inter- 
cepts the horizontal axis is determined 
by several different physical processes, 
including an electrothermal effect due 
to the differences in temperature and 
in material composition of the grid 
and the cathode, and by the positive 
grid current. For values of grid poten- 
tials which are larger than this inter- 
cept, the direction of the grid current 
is positive (i.e., from the grid to the 


cathode). At smaller values of grid po- 
tential, the direction of the grid current 
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is negative (i.e., from the cathode to the 
grid). 

Positive grid current consists of 
electrons emitted from the cathode 
which are intercepted by the control 
grid. Negative grid current, which be- 
comes appreciable only when the grid 
potential is more negative than the 
value of the intercept, is a result of 
the emission of electrons from the. 
heated control grid to the cathode, the 
effect of gas molecules in the tube, 
and the influence of leakage currents 
between the grid and cathode and the 
grid and the plate. 

The value of grid potential at the 
intercept of the grid-current curve on 
the horizontal axis (often mistakenly 
called contact potential) may be as high 
as 1% volts. If the operating bias of the 
tube is less than this intercept, it is 
found that two effects are present. 
Direct current flows in the grid circuit, 
and the dynamic input resistance of the 
tube may be relatively low. It is gen- 
erally desirable to supply the tube with 
a value of bias sufficiently high so that 
the operating point of the tube is not 
near the value of this intercept. If the 
value of the operating bias is near the 
value of the intercept, care should be 
taken to avoid undesirable effects in 
the grid circuit due to grid current or 
low input resistance. ; 


CURRENT 


GRID VOLTS + 


Fig. 117—Curves showing flow of positive 
grid current in tubes employing unipotential 
cathodes. 


Screen-Grid Voltage Supply 


The positive voltage for the Screen 
grid (grid No. 2) of screen-grid tubes 


sp ‘ 
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may be obtained from a tap on a volt- 
age divider, from a potentiometer, or 
from a series resistor connected to a 
high-voltage source, depending on the 
particular tube type and its application. 
The screen-grid voltage for tetrodes 
should be obtained from a voltage 
divider or a potentiometer rather than 
through a series resistor from a high- 
voltage source because of the character- 
istic screen-grid current variations of 
tetrodes. Fig. 118 shows a tetrode with 
its screen-grid voltage obtained from a 
potentiometer. 

When pentodes or beam power 
tubes are operated under conditions 
Where a large shift of plate and screen- 
grid currents does not take place with 
the application of the signal, the screen- 
grid voltage may be obtained through 
a series resistor from a_ high-voltage 


8- B+ 


At A~ 


Fig. 118—Tetrode circuit in which screen- 
grid voltage is obtained from a 
potentiometer. 


source. This method of supply is pos- 
sible because of the high uniformity 
of the screen-grid current characteristic 
in pentodes and beam power tubes. 
Because the screen-grid voltage rises 
with increase in bias and resulting de- 
crease in screen-grid current, the cutoff 
characteristic of a pentode is extended 
by this method of supply. 


This method is sometimes used to 
increase the range of signals which can 
be handled by a pentode. When used 
in resistance-coupled amplifier circuits 
employing pentodes in combination 
with the cathode-biasing method, it 
minimizes the need for circuit adjust- 
ments. Fig. 119 shows a pentode with 
its screen-grid voltage supplied through 
a series resistor. 

When power pentodes and beam 
power tubes are operated under condi- 
tions such that there is a large change 
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in plate and screen-grid currents with 
the application of signal, the series- 
resistor method of obtaining screen-grid 
voltage should not be used. A change 
in screen-grid current appears as a 


B- B+ 
Fig. 119—Pentode circuit in which screen- 


grid voltage is supplied through a series 
resistor. 


change in the voltage drop across the 
series resistor in the screen-grid circuit; 
the result is a change in the power 
output and an increase in distortion. 
The screen-grid voltage should be ob- 
tained from a point in the plate-voltage- 
supply filter system having the correct 
voltage, or from a separate source. 

It is important to note that the 
plate voltage of tetrodes, pentodes, and 
beam power tubes should be applied 
before or simultaneously with the 
screen-grid voltage. Otherwise, with 
voltage on the screen grid only, the 
screen-grid current may rise high 
enough to cause excessive screen-grid 
dissipation. 

Screen-grid voltage variation for 
the rf amplifier stages has sometimes 
been used for volume control in older- 
type receivers. Reduced screen-grid volt- 
age decreases the transconductance of 
the tube and results in reduced gain 
per stage. The voltage variation is ob- 
tained by means of a potentiometer 
shunted across the screen-grid voltage 
supply. (See Fig. 118.) When the screen- 
grid voltage is varied, it must never 
exceed the rating of the tube. This 
requirement can be met by providing 
a fixed stop on the potentiometer. 


Shielding 


In high-frequency stages having 
high gain, the output circuit of each 
stage must be shielded from the input 
circuit of that stage. Each high-fre- 
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quency stage also must be shielded 
from the other high-frequency stages. 
Unless shielding is employed, undesired 
feedback may occur and may produce 
many harmful effects on receiver per- 
formance. 

To prevent this feedback, it is a 
desirable practice to shield separately 
each unit of the high-frequency stages. 
For instance, in a superheterodyne re- 
ceiver, each if and rf coil may be 
mounted in a _ separate shield can. 
Baffle plates may be mounted on the 
ganged tuning capacitor to shield each 
section of the capacitor from the other 
section. The oscillator coil may be es- 
pecially well shielded by being mounted 
under the chassis. 

The shielding precautions required 
in a receiver depend on the design of 
the receiver and the layout of the parts. 
In all receivers having high-gain high- 
frequency stages, it is necessary to 
shield separately each tube in high- 
frequency stages. When metal tubes, 
and in particular the single-ended types, 
are used, complete shielding of each 
tube is provided by the metal shell 
which is grounded through its ground- 
ing pin as the socket terminal. The 
grounding connection should be short 
and sturdy. Many modern tubes of glass 
construction have internal shields, us- 
ually connected to the cathode; where 
present, these shields are indicated in 
the socket diagram. 


Dress of Circuit Leads 


At high frequencies such as are en- 
countered in FM and television re- 
ceivers, lead dress, that is, the location 
and arrangement of the leads used for 
connections in the receiver, is very im- 
portant. Because even a short lead 
provides a large impedance at high. fre- 
quencies, it is necessary to keep all 
high-frequency leads as short as pos- 
sible. This precaution is especially im- 
portant for ground connections and for 
all connections to bypass capacitors 
and high-frequency filter capacitors. 
The ground connections of plate and 
screen-grid bypass capacitors of each 
tube should be kept short and made 
directly to cathode ground. 
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Particular care should be taken 
with the lead dress of the input and 
output circuits of high-frequency stages 
so that the possibility of stray coupling 
is minimized. Unshielded leads con- 
nected to shielded components should 
be dressed close to the chassis. As the 
frequency increases, the need for care- 
ful lead dress becomes increasingly 
important. 

In high-gain audio amplifiers, these 
same precautions should be taken to 
minimize the possibility of self-oscilla- 
tion. 


Filters: 


Feedback effects also are caused in 
radio or television receivers by coupling 
between stages through common volt- 
age-supply circuits. Filters find an im- 
portant use in minimizing such effects. 
They should be placed in voltage-supply 
leads to each tube in order to return 
the signal current through a low-im- 
pedance path direct to the tube cathode 
rather than by way of. the voltage- 
supply circuit. Fig. 120 illustrates several 
forms of filter circuits. Capacitor C 
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Fig. 120—Typical filter circuits. 


forms the low-impedance path, while 
the choke or resistor assists in diverting 
the signal through the capacitor by 
offering a high impedance to the power- 
supply circuit. 

The choice between a resistor and 
a choke depends chiefly upon the per- 
missible dc voltage drop through the 
filter. In circuits where the current is 
small (a few milliamperes), resistors are 
practical; where the current is large or 
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regulation important, chokes are more 
suitable. 

The minimum practical size of the 
capacitors may be estimated in most 
cases by the following rule: The imped- 
ance of the capacitor at the lowest fre- 
quency amplified should not be more 
than one-fifth of the impedance of the 
filter choke or resistor at that frequency. 
Better results will be obtained in special 
cases if the ratio is not more than one- 
tenth. 

Radio-frequency circuits, particu- 
larly at high frequencies, require high- 
quality capacitors. Mica or ceramic ca- 
pacitors are preferable. Where stage 
shields are employed, filters should be 
placed within the shield. 

Another important application of 
filters is to smooth the output of a 
rectifier tube. (See Rectification.) A 
smoothing filter usually consists of ca- 
pacitors and iron-core chokes. In any 
filter-design problem, the load imped- 
ance must be considered as an integral 
part of the filter because the load is 
an important factor in filter perform- 
ance. Smoothing effect is obtained from 
the chokes because they are in series 
with the load and offer a high imped- 
ance to the ripple voltage. Smoothing 
effect is obtained from the capacitors 
because they are in parailel with the 
load and store energy on the voltage 
peaks; this energy is released on the 
voltage dips and serves to maintain 
the voltage at the load substantially 
constant. Smoothing filters are clas- 
sified as choke-input or capacitor-input 
according to whether a choke or ca- 
pacitor is placed next to the rectifier 
tube. (See Fig. 121.) 

The Circuits section gives a num- 
ber of examples of rectifier circuits 
with recommended filter constants. 
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If an input capacitor is used, con- 
sideration must be given to the instan- 
taneous peak value of the ac input volt- 
age. This peak value is about 1.4 times 
the rms value as measured by an ac 
voltmeter. Filter capacitors, therefore, | 
especially the input capacitor, should 
have a rating high enough to withstand 
the instantaneous peak value if break- 
down is to be avoided. When the input- 
choke method is used, the available dc 
output voltage will be somewhat lower 
than with the input-capacitor method 
for a given ac plate voltage. However, 
improved regulation together with lower 
peak current will be obtained. 

Mercury-vapor and gas-filled recti- 
fier tubes occasionally produce a form 
of local interference in radio receivers 
through direct radiation or through the 
power line. This interference is gen- 
erally identified in the receiver as a 
broadly tunable 120-Hz buzz (100 
Hz for 50-Hz supply line,  etc.). 
It is usually caused by the formation 
of a steep wave front when plate cur- 
rent within the tube begins to flow on 
the positive half of each cycle of the ac 
supply voltage. 

There are several ways of elimi- 
nating this type of interference. One is 
to shield the tube. Another is to insert 
an rf choke having an inductance of 
one millihenry or more between each 
plate and transformer winding and to 
connect high-voltage, rf bypass capaci- 
tors between the outside ends of the 
transformer winding and the center 
tap. (See Fig. 122.) The rf chokes should 
be placed within the shielding of the 
tube. The rf bypass capacitors should 
have a voltage rating high enough to 
withstand the peak voltage of each half 
of the secondary, which is approxi- 
mately 1.4 times the rms value. 
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Fig. 121—Typical smoothing filters for rectifier tubes. 
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Fig, 122—Filter circuit used to eliminate 
interference produced by mercury-vapor or 
gas-filled rectifier tubes. 


Transformers having electrostatic 
shielding between primary and second- 
ary are not likely to transmit rf disturb- 
ances to the line. Often the interference 
may be eliminated simply by making 
the plate leads of the rectifier extremely 
short. In general, the particular method 
of interference elimination must be se- 
lected by experiment for each instal- 
lation. 


Output Coupling Devices 


An output-coupling device is used 
in the plate circuit of a power output 
tube to keep the comparatively high dc 
plate current from the winding of an 
electromagnetic speaker and, also, to 
transfer power efficiently from the out- 
put stage to a loudspeaker of either the 
electromagnetic or dynamic type. 

Output-coupling devices are of two 
types, (1) choke-capacitor and (2) trans- 
former. The choke-capacitor type in- 
cludes an iron-core choke having an 
inductance of not less than 10 henries 
which is placed in series with the plate 
and B-supply. The choke offers a very 
low resistance to the dc plate current 
component of the signal voltage but op- 
poses the flow of the fluctuating com- 
ponent. A bypass capacitor of 2 to 6 
microfarads supplies a path to the 
speaker winding for the signal voltage. 
The choke-coil output coupling device, 
however, is now only of historical 
interest. 

The transformer type is constructed 
with two separate windings, a primary 
and a secondary wound on an iron core, 
This construction permits designing 
each winding to meet the requirements 
of its position in the circuit. Typical 
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arrangements of each type of coupling 
device are shown in Fig. 123. Examples 
of transformers for push-pull stages are 
shown in several of the circuits given 
in the Circuits section. 
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Fig. 123—Typical output-coupling devices. 


High-Fidelity Systems 


The results achieved from any 
high-fidelity amplifier system depend to 
a large degree upon the skill and care 
with which the system is constructed. 
Improper placement of transformers, 
other components, and wiring, and at- 
tempts to achieve excessive compact- 
ness, can only result in instability, 
oscillation, hum, and other operating 
difficulties, as well as in damage to 
components by overheating. It is im- 
portant, therefore, that construction of 
high-fidelity amplifier systems be under- 
taken only by persons who have had 
some experience in the layout, mechan- 
ical construction, and wiring of audio 
equipment. 

It is impractical to give specific 
construction data for various amplifiers 
and supplementary units because the 
best arrangement for each unit or com- 
bination of units will depend on the 
requirements of the user. It is possible, 
however, to list some general consid- 
erations which should be observed in 
the construction of any high-fidelity 
amplifier system. 

Any amplifier having two or more 
stages should be constructed with a 
straight-line layout so that maximum 
separation is provided between the 
signal input and output circuits and ter- 
minals. Power-supply connections, par- 
ticularly those carrying ac, should be 
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isolated as far as possible from signal 
connections, especially from the input 
connection. Signal-carrying conductors, 
even when shielded, should not be 
cabled together with power-supply con- 
ductors. Internal wiring for ac-operated 
tube heaters, switches, pilot-light sock- 
ets, and other devices, should be twisted 
and placed flat against the chassis. All 
connections to the ground side of the 
circuit in each unit should be made to 
a common bus of heavy wire. This bus 
should be connected to the chassis 
only at the point of minimum signal 
voltage, i.e., at the signal-input terminal 
of the unit. 

All internal wiring that carries sig- 
nal voltages should be as short as pos- 
sible, and as far as possible above the 
chassis, to minimize losses at the higher 
audio frequencies due to stray shunt 
capacitance. All connections between 
units should be made with shielded 
cable having a capacitance of not more 
than 30 picofarads per foot, such as 
Alpha Type 1249 or 1704, Belden Type 
8401 or 8410, or equivalent cable. 

Because power amplifiers and pow- 

er-supply units of high-fidelity systems 
normally dissipate large amounts of 
heat, they should be constructed and 
installed in such a manner as to assure 
adequate ventilation for the tubes and 
other components. A beam power tube 
or rectifier tube should be separated 
from any other tube or component on 
the same side of the chassis by at least 
114 tube diameters. 
. Power amplifiers and power-supply 
units which are to be installed horizon- 
tally (i.e., with the tubes vertical) in 
cabinets or on shelves should be pro- 
vided with mounting feet, perforated 
bottom covers, and a number of small 
holes around each tube socket to permit 
relatively cool air to enter from below 
and provide ventilation for the under 
side of the chassis and tubes. 

If a power amplifier, tone-control 
amplifier, and one or more pream- 
plifiers are to be constructed on the 
same chassis, the mechanical layout 
should be planned so that the circuits 
Operating at the lowest signal levels 
are farthest from the output stage and 
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power supply. Amplifier units which 
normally operate at comparable signal 
levels but are not used simultaneously 
(such as preamplifiers for tape pickup 
heads and magnetic phonograph pick- 
ups) may be installed side by side on 
the same chassis without danger of 
interaction. Units which operate si- 
multaneously, however (such as _ the 
channels of a stereophonic system), 
should not be installed side by side 
on the same chassis without careful 
consideration to placement of com- 
ponents and wiring, and the possible 
use of shielding to prevent interaction. 

When an amplifier, preamplifier, 
mixer, or other unit requiring heater 
power is located more than five or six 
feet from its power-supply unit, the 
heater-current conductors in the power- 
supply cable must be large enough to 
assure that each tube receives its rated 
heater voltage. In cases where very 
large heater currents or very long 
power-supply cables are involved, it 
may be desirable to install a heater- 
supply transformer on or near the am- 
plifier unit. If such a transformer is 
installed on or near a preamplifier for 
a magnetic-tape pickup head, a mag- 
netic phonograph pickup, or a dynamic 
microphone, the transformer should 
be completely shielded and positioned 
to prevent its field from inducing hum 
in the pickup device. 


High-Voltage Considerations for 
Television Picture Tubes 


Like other high-voltage devices, 
television picture tubes require that cer- 
tain precautions be observed to mini- 
mize the possibility of failure caused 
by humidity, dust, and corona. 

Humidity Considerations. When 
humidity is high, a continuous film of 
moisture may form on the glass bulb 
immediately surrounding the anode cav- 
ity cap of all-glass picture tubes or 
on the glass part of the envelope of 
metal picture tubes. This film may per- 
mit sparking to take place over the 
glass surface to the external conductive 
coating or to the metal shell. Such 
sparking may introduce noise into the 
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receiver. To prevent such a possibility, 
the unceated bulb surface around the 
cap and the glass part of the envelope 
of metal picture tubes should be kept 
clean and dry. 

Dust Considerations. The accumu- 
lation of dust on the uncoated area of 
the bulb around the anode cap of all- 
glass picture tubes or on the glass part 
of the envelope or insulating supports 
for metal picture tubes will decrease 
the insulating qualities of these parts. 
The dust usually consists of fibrous 
materials and may contain soluble salts. 
The fibers absorb and retain moisture; 
the soluble salts provide electrical leak- 
age paths that increase in conductivity 
as the humidity increases. The resulting 
high leakage currents may overload the 
high-voltage power supply. 

It is recommended, therefore, that 
the uncoated bulb surface of all-glass 
picture tubes and the coated glass sur- 
face and insulating supports for metal 
picture tubes be kept clean and free 
from dust or other contamination such 
as finger-prints. The frosted Filterglass 
faceplate of the metal picture tubes 
may be cleaned with a soapless deter- 
gent, such as Dreft, then rinsed with 
clean water, and immediately dried. 

Corona Considerations. A high- 
voltage system may be subject to co- 
rona, especially when the humidity is 
high, unless suitable precautions are 
taken. Corona, which is an electrical 
discharge appearing on the surface of 
a conductor when the voltage gradient 
exceeds the breakdown value of air, 
causes deterioration of organic insulat- 
ing materials through formation of 
ozone, and induces arc-over at points 
and sharp edges. Sharp points or other 
irregularities on any part of the high- 
voltage system may increase the pos- 
sibility of corona and should be avoided. 

In the metal-shell picture tubes, 
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the metal lip at the maximum diameter 
has rounded edges to prevent corona. 
Adequate spacing between the lip and 
any grounded element in the receiver, 
or between the small end of the metal 
shell and any grounded element, should 
be provided to preclude the possibility 
of corona. Such spacing should not be 
less than 1 inch of air. Similarly, an 
air space of 1 inch, or equivalent, 
should be provided around the body 
of the metal shell. As a further pre- 
caution to prevent corona, the deflect- 
ing-yoke surface on the end adjacent 
to the shell should present a smooth 
electrical surface with respect to the 
small end of the metal shell or the 
anode terminal of all-glass tubes. 


Picture-Tube 
Safety Considerations © 


Tube Handling. Breakage of pic- 
ture tubes, which contain a high vac- 
uum, may result in injury from flying 
glass. Do not strike or scratch the tube 
or subject it to more than moderate 
pressure when installing it in or remov- 
ing it from electronic equipment. 

High-Voltage Precautions. In pic- 
ture-tube circuits, high voltages may 
appear at normally low-potential points 
in the circuit because of capacitor 
breakdown or incorrect circuit connec- 
tions. Therefore, before any part of 
the circuit is touched the power-supply 
switch should be turned off, the power 
plug disconnected, and both terminals 
of any capacitors grounded. 

X-Ray Radiation Precautions. All 
types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 
kilovolts without producing harmful 
x-ray radiation or danger of personal 
injury on prolonged exposure at close 
range. Above 16 kilovolts, special x-ray 
shielding precautions may be necessary. 


Interpretation 


of Tube Data 


pe tube data given in the follow- 
j. ing Technical Data section include 
ratings, typical operation values, char- 
acteristics, and characteristic curves. 

The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with refer- 
ence to a specified datum point as fol- 
lows: For types having filaments heated 
with dc, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. 
For types having filaments heated with 
ac, the mid-point (i.e., the center tap 
on. the filament-transformer secondary, 
or the mid-point on a resistor shunting 
the filament) is taken as the datum 
point. For types having unipotential 
cathodes indirectly heated, the cathode 
is taken as the datum point. 

Ratings are established on electron 
tube types to help equipment designers 
utilize the performance and service ca- 
pabilities of each tube type to best 
advantage. Ratings are given for those 
characteristics which careful study and 
experience indicate must be kept within 
certain limits to insure satisfactory per- 
formance. 

Three rating systems are in use by 
the electron-tube industry. The oldest 
is known as the Absolute Maximum 
system, the next as the Design Center 
system, and the latest and newest as the 
Design Maximum system. Definitions 
of these systems have been formulated 
by the Joint Electron Device Engineer- 
ing Council (JEDEC) and standardized 
by the National Electrical Manufactur- 
ers Association (NEMA) and the Elec- 
tronic Industries Association (EJA) as 
follows: 
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Absolute Maximum. ratings are 
limiting values which should not be 
exceeded with any tube of the specified 
type under any condition of operation. 
These ratings are used only in rare 
instances for receiving types, but are 
generally used for transmitting and 
industrial types. 


Design Center ratings are limiting 
values which should not be exceeded 
with a tube of the specified type having 
characteristics equal to the published 
values under normal operating condi- 
tions. These ratings, which include al- 
lowances for norma! variations in both 
tube characteristics and operating con- 
ditions, were used for most receiving 
tubes prior to 1957. 


Design Maximum ratings are lim- 
iting values which should not be ex- 
ceeded with a tube of the specified type 
having characteristics equal to the pub- 
lished values under any conditions of 
operation. These ratings include allow- 
ances for normal variations in tube 
characteristics, but do not provide for 
variations in operating conditions. De- 
sign Maximum ratings were adopted 
for receiving tubes in 1957. 


Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and interpre- 
tation of tube data. 


Heater warm-up time is defined as 
the time required for the voltage across 
the heater to reach 80 per cent of the 
rated value in the circuit shown in Fig. 
124. The heater is placed in series with a 
resistance having a value 3 times the 
nominal heater operating resistance 
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(R = 3 Er/I-), and a voltage having a 
value 4 times the rated heater voltage 
(V = 4 Es) is then applied. The warm- 
up time is determined when E = 0.8 Ee. 


SUPPLY VOLTS 


RMS OR DC=4E¢ E=0.8 Er{E) 
O 


E¢=RATED HEATER VOLTAGE. 
I¢=RATED HEATER CURRENT 


Fig. 124—Test circuit for measuring heater 
warm-up time. 


Plate dissipation is the power dissi- 
pated in the form of heat by the plate 
as a result of electron bombardment. 
It is the difference between the power 
supplied to the plate of the tube and the 
power delivered by the tube to the load. 


Peak heater-cathode voltage is the 
highest instantaneous value of voltage 
that a tube can safely stand between its 
heater and cathode. This rating is ap- 
plied to tubes having a separate cathode 
terminal and used in applications where 
excessive voltage may be introduced be- 
tween heater and cathode. 


Maximum de output current is the 
highest average plate current which can 
be handled continuously by a rectifier 
tube. Its value for any rectifier tube 
type is based on the permissible plate 
dissipation of that type. Under operat- 
ing conditions involving a rapidly re- 
peating duty cycle (steady load), the 
average plate current may be measured 
with a dc meter. 

The nomograph shown in Fig. 125 
can be used to determine tube voltage 
drop or plate current for any diode 
unit when values for a single plate- 
voltage, plate-current condition are 
available from the data. It can also be 
used to compare the relative perveance 
(G = I,/E, 3/2) of several diodes. Perve- 
ance can be considered a figure of merit 
for diodes; high-perveance units have 
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lower voltage drop at a fixed current 
level. 

Tube voltage drop or plate current 
for a specific diode unit can be deter- 
mined as follows: First, convenient val- 
ues are selected for the plate-voltage 
and plate-current scales of the nomo- 
graph. The published plate-current and 
plate-voltage values are then located on 
the scales and connected with a straight 
edge. The intersection of the connect- 
ing line with the perveance scale is then 
used as a pivot point to determine the 
value of tube voltage drop correspond- 
ing to a desired current value, or the 
value of plate current corresponding to 
a desired tube voltage drop. Because 
the pivot point for a specific diode 
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Fig. 125—Diode perveance nomograph. 


unit represents its perveance, the pivot 
points for several units (plotted to the 
same scales) can be used to compare 
their relative perveance. 


INTERPRETATION OF TUBE DATA 


For example, type 5U4GB has a 
tube voltage drop (per plate) of 44 volts 
at a plate current of 225 milliamperes. 
Convenient scales for this type are from 
1 to 100 volts for plate voltage and 
from 10 to 1000 milliamperes for plate 
current. The points 44 volts and 225 
milliamperes are then connected with a 
straight line to determine the pivot 
point. Using this pivot point, it is easy 
to determine such values as a plate 
current of 150 milliamperes at a tube 
voltage drop of 33 volts, or a voltage 
drop of 25 for a current of 100 mil- 
liamperes. 


For readings in the order of one 
volt and/or one milliampere, the nomo- 
graph is not accurate because of the 
effects of contact potential and initial 
electron velocity. 


Maximum peak plate current is 
the highest instantaneous plate current 
that a tube can safely carry recurrently 
in the direction of normal current flow. 
The safe value of this peak current in 
hot-cathode types of rectifier tubes is a 
function of the electron emission avail- 
able and the duration of the pulsating 
current flow from the rectifier tube in 
each half-cycle. 


The value of peak plate current in 
a given rectifier circuit is largely deter- 
mined by filter constants. If a large 
choke is used at the filter input, the 
peak plate current is not much greater 
than the load current; but if a large 
capacitor is used as the filter input, the 
peak current may be many times the 
load current. In order to determine 
accurately the peak plate current in any 
rectifier circuit, measure it with a peak- 
indicating meter or use an oscillograph. 


Maximum peak inverse plate volt- 
age is the highest instantaneous plate 
voltage which the tube can withstand 
recurrently in the direction opposite to 
that in which it is designed to pass cur- 
rent. For mercury-vapor tubes and gas- 
filled tubes, it is the safe top value to 
prevent arc-back in the tube operating 
within the specified temperature range. 

Referring to Fig. 126, when plate A 
of a full-wave rectifier tube is positive, 
current flows from A to C, but not from 
B to C, because B is negative. At the 
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instant plate A is positive, the filament 
is positive (at high voltage) with respect 
to plate B. The voltage between the 
positive filament and the negative plate 
B is in inverse relation to that causing 
current flow. The peak value of this 
voltage is limited by the resistance and 
nature of the path between plate B and- 
filament. The maximum value of this 
voltage at which there is no danger of 
breakdown of the tube is known as 
maximum peak inverse voltage. 


Fig. 126—Schematic diagram of full-wave 
rectifier tube and circuit connections. 


The relations between peak inverse 
voltage, rms value of ac input voltage, 
and dc output voltage depend largely 
on the individual characteristics of the 
rectifier circuit and the power supply. 
The presence of line surges or any 
other transient, or wave-form distortion, 
may raise the actual peak voltage to a 
value higher than that calculated for 


sine-wave voltages. Therefore, the actual 


inverse voltage, and not the calculated 
value, should be such as not to exceed 
the rated maximum peak inverse volt- 
age for the rectifier tube. A calibrated 
cathode-ray oscillograph or a peak- 
indicating electronic voltmeter is useful 
in determining the actual peak inverse 
voltage. 

In single-phase, full-wave circuits 
with sine-wave input and with no ca- 


‘pacitor across the output, the peak in- 


verse voltage on a rectifier tube is ap- 
proximately 1.4 times the rms value of 
the plate voltage applied to the tube. 
In single-phase, half-wave circuits with 
sine-wave input and with capacitor in- 
put to the filter, the peak inverse volt- 
age may be as high as 2.8 times the 
rms value of the applied plate voltage. 
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In polyphase circuits, mathematical de- 
termination of peak inverse voltage re- 
quires the use of vectors. 


The Rating Chart for full-wave 
rectifiers presents graphically the rela- 
tionships between maximum ac voltage 
input and maximum dc output current 
derived from the fundamental ratings 
for conditions of capacitor-input and 
choke-input filters. This graphical pres- 
entation provides for considerable lati- 
tude in choice of operating conditions. 


The Operation Characteristics for 
a full-wave rectifier with capacitor-input 
filter show by means of boundary line 
the limiting current and voltage rela- 
tionships presented in the Rating Chart. 


The Operation Characteristics for 
a full-wave rectifier with choke-input 
filter not only show by means of bound- 
ary line the limiting current and volt- 
age relationships presented in the Rating 
Chart, but also give some information 
as to the effect on regulation of various 
sizes of chokes. The solid-line curves 
show the dc voltage outputs which 
would be obtained if the filter chokes 
had infinite inductance. The long-dash 
lines radiating from the zero position 
are boundary lines for various sizes of 
chokes as indicated. The intersection of 
one of these lines with a_ solid-line 
curve indicates the point on the curve 
at which the choke no longer behaves 
as though it had infinite inductance. 
To the left of the choke boundary line, 
the regulation curves depart from the 
solid-line curves as shown by the rep- 


resentative short-dash regulation curves. . 


Typical Operation Values. Values 
for typical operation are given for many 
types in the Technical Data section. 
These typical operating values are given 
to show concisely some guiding infor- 
mation for the use of each type. These 
values should not be confused with 
ratings, because a tube can be used 
under any suitable conditions within 
its maximum ratings, according to the 
application. 

The power output value for any 
Operating condition is an approximate 
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tube output—that is, plate input minus 
plate loss. Circuit losses must be sub- 
tracted from tube output in order to 
determine the useful output. 


Characteristics are covered in the 
Electron Tube Characteristics section 
and such data should be interpreted in 
accordance with the definitions given 
in that section. Characteristic curves 
represent the characteristics of an aver- 
age tube. Individual tubes, like any 
manufactured product, may have char- 
acteristics that range above or below 
the values given in the characteristic 
curves. 

Although some curves are extended 
well beyond the maximum ratings of the 
tube, this extension has been made only 
for convenience in calculations. Do 
NOT operate a tube outside of its 
maximum ratings. 


Interelectrode capacitances are di- 
rect capacitances measured between 
specified elements or groups of elements 
in electron tubes. Unless otherwise indi- 
cated in the data, all capacitances are 
measured with filament or heater cold, 
with no direct voltages present, and with 
no external shields. All electrodes other 
than those between which capacitance 
is being measured are grounded. In 
twin or multi-unit types, inactive units 
are also grounded. 

The capacitance between the input 
electrode and all other electrodes, ex- 
cept the output electrode, connected 
together is commonly known as the 
input capacitance. The capacitance 
between the output electrode and all 
other electrodes, except the input elec- 
trode, connected together is known as 
the output capacitance. 


Hum and noise characteristics of 
high-fidelity audio amplifier tube types 
such as the 7025 and the 7199 are tested 
in an amplifier circuit such as that 
shown in Fig. 127. The output of the 
test circuit is fed into a low-noise am- 
plifier. The bandwidth of this amplifier 
depends on the characteristic being 
measured. If hum alone is being tested, 
a relatively narrow bandwidth is used 
to include both the line frequency and 
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the major harmonics generated by the 
tube under test. In noise or combina- 
tion hum-and-noise’ measurements, the 
bandwidth is defined in the registration 
of the tube type. 


AMPLIFIER| 
| TRUE RMS 
|VACUUM- TUBE 
| VOLTMETER 


Fig. 127—Test circuit for measuring hum 
and noise characteristics of high-fidelity 
audio-amplifier tubes. 


The amplifier gain is calibrated so 
that the vacuum-tube voltmeter meas- 
ures hum and noise in microvolts refer- 
enced to the grid of the tube under test. 
A pentode can also be evaluated in 
this manner by the addition of a screen- 
grid supply adequately bypassed at the 
tube screen-grid pin connection: Power- 
supply ripple at the plate of the tube 
under test must be negligible compared 
to its hum and noise output. Extraor- 
dinary shielding of both the test socket 
and the associated operating circuit is 
required to minimize capacitances be- 
tween heater leads and high-impedance 
connections. 

The test-circuit components are de- 
termined by the tube type being tested 
and the type of hum to be controlled. 
Heater-cathode hum can be eliminated 
from the measurement by closing the 
switch S. The circuit can also be made 
more or less sensitive to heater-grid 
hum by increasing or decreasing the 
grid resistance Rg. No circuit changes 
affect the component of magnetic hum 
generated by the tube. 


Grid-No. 2 (Screen-grid) Input is | 


the power applied to the grid-No. 2 
electrode and consists essentially of the 
power dissipated in the form of heat 
by grid No. 2 as a result of electron 
bombardment. With tetrodes and pent- 
odes, the power dissipated in the screen- 
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grid circuit is added to the power in 
the plate circuit to obtain the total 
B-supply input power. 

When the screen-grid voltage is 
supplied through a series voltage-drop- 
ping resistor, the maximum screen-grid 
voltage rating may be exceeded, pro- 
vided the maximum screen-grid dissipa- 
tion rating is not exceeded at any 
signal condition, and the maximum 
screen-grid voltage rating is not ex- 
ceeded at the maximum-signal condi- 
tion. Provided these conditions are 
fulfilled, the screen-grid supply voltage 
may be as high as, but not above, the 
maximum plate voltage rating. 


For certain voltage amplifier types, 
as listed in the data section, the maxi- 
mum permissible screen-grid (grid-No. 
2) input varies with the screen-grid 
voltage, as shown in Fig. 128. (This 
curve cannot be assumed to apply to 
types other than those for which it is 
specified in the data section.) Full rated 
screen-grid input is permissible at 
screen-grid voltages up to 50 per cent 
of the maximum rated screen-grid sup- 
ply voltage. From the 50-per-cent point 
to the full rated value of supply volt- 
age, the screen-grid input must be de- 
creased. The decrease in allowable 
screen-grid input follows a curve of the 
parabolic form. This rating chart is 
useful for applications utilizing either 
a fixed screen-grid voltage or a series 
screen-grid voltage-dropping _ resistor. 
When a fixed voltage is used, it is 
necessary only to determine that the 
screen-grid input is within the bound- 
ary of the operating area on the chart 
at the selected value of screen-grid 
voltage to be used. When a voltage- 
dropping resistor is used, the minimum 
value of resistor that will assure tube 
operation within the boundary of the 
curve can be determined from the fol- 
lowing relation: 


= Ec2 (Eece2—Ecz) 

> Pc2 

where Ry is the minimum value for 
the voltage-dropping resistor in ohms, 
E.2 is the selected screen-grid voltage 
in volts, Eces is the screen-grid supply 
voltage in volts, and P.2 is the screen- 
grid input in watts corresponding to Exs. 


Rego 
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THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS N22 & N24 ARE 


100 


oe 
Oo 


® 
oO 


AREA OF 


6 PERMISSIBLE OPERATION 


MAX. GRID-N22 INPUT RATING 


GRID-N22 INPUT EXPRESSED AS PER CENT OF 
ft 
°o 


20 40 60 80 109 
GRID-N22 VOLTAGE EXPRESSED AS PER CENT OF 
MAX. GRID=N22 SUPPLY VOLTAGE RATING 
92CM-7586T Vi 


Fig. 128—Grid-No. 2 input rating curve. 
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Application Guide 
for RCA Receiving Tubes 


In the Application Guide on the 
following pages, RCA receiving tubes 
are classified in two ways: (a) by func- 
tion, and (b) by structure (diode, triode, 
etc.). The functional classification covers 
42 principal types of application, as 
listed below. 

Tube types are grouped by struc- 
ture under each classification; they are 
also keyed to indicate miniature, octal, 
nuvistor, duodecar, and novar types. 

Triodes are designated as low, 
medium-, or high-mu types on the fol- 
lowing basis: low, less than 10; medium, 
10 or more, but less than 50; high, 50 


or more. Where applicable, tubes are 
designated as sharp-, semiremote, or 
remote-cutoff on the basis of the ratio, 
in per cent, of the negative control-grid 
voltage to the screen-grid voltage (or, 
for triodes, the plate voltage) for cut- 
off, as given in the characteristics or 
typical operation values. These terms 
are defined as follows: sharp, less than 
10 per cent; semiremoite, 10 or more, 
but less than 20 per cent, remote, 20 
per cent or more. 

For more complete data on these 
types, refer to the Technical Data For 
RCA Receiving Tubes. 


APPLICATIONS 
1.- Audio-Frequency 14. Detectors 29. Noise Inverters 
Amplifiers 15. DC Restorers (Noise Immune Circuits) 
2. Automatic Gain Control 16. Discriminators 30. Oscillators 
(AGC and AVC) Circuits 17. Frequency Dividers 31. Phase Inverters 
3. Bandpass Amplifiers 18. FM Detectors 32. Phase Splitters 
(Color TV) 19. Gated Noise, AGC, and 43, Radio-Frequency 
4. Blankers Syne Amplifiers Amplifiers 
5. Burst Amplifiers 20. Grounded-Grid RF 34. Reactance Circuits 


6. Cathode-Drive RF Am- 
plifiers (Grounded-Grid) 

7. Chroma Amplifiers 

8. Color Killers 

9. Color Matrixing Circuits 

10. Complex-Wave 24 
Generators 25. Limiters 

11. Converters 26. 

12. Dampers 27. 

13. Demodulators (Color TV) 28. 


Circuits 


Amplifiers 
21. Harmonie Generators 
22. Horizontal-Deflection 


23. Intermediate-Frequency 
Amplifiers 
. Keyed AGC Amplifiers 40. 


Mixers—RF 
Mixer-Oscillators—RFE 
Multivibrators 42. 


35. Rectifiers 

36. Regulators 

37. Syne Amplifiers 

38. Syne Clippers 

39. Syne Separators 
Tuning Indicators 

41. Vertical-Deflection 
Circuits (Oscillator and 
Amplifier) 

Video Amplifiers 


1. AUDIO-FREQUENCY 
AMPLIFIERS 


Voltage Amplifiers 


Medium-Mu Triode with Twin Diode 
© 6BF6 


Medium-Mu Triode—Sharp-Cutoff Pentode 


© 6LQ8 e 11LQ8 e 7199+ 
Medium-Mu Twin Triode 

© 536 e 7AU7T © 12SN7GTA 
© 6J6A e 9AU7 © 1936 

© 6SN7GTB © 17CUS5 


e Miniature © Octal 


+ For high-fidelity equipment 
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High-Mu Triode with Twin Diode 
© 3AV6 ° 6BNS © 12AV6 
e 4AAV6 e 6CN7 © 128Q7 
® 6AT6 © 68Q7 ° 14GT8 
° 6AV6 e 12AT6 e 18FY6A 
High-Mu Triode with Triple Diode 
e 578 ° 6T8A e 1978 
High-Mu Twin Triode 
® 6EU7+ e 12AZ7A © 20EZ7 
6 68L7IGT e 12BZ7 e 7025+ 
» 12AK7AF © 12SL7GT 


High-Miu Triode—Sharp-Cutoff Pentode 
® 6KT3 


Sharp-Cutoff Pentode 


® IDT6A* ¢ 6DT6A* © 5879+ 
° 4DT6A* ° 6GX6* © 7543¢ 
© SGX6* ° 6HZ6* 


Remote-Cutoff Pentode with Diode 
® 12CR6 


Power Amplifiers 


Beam Power Tube 


® 5AQ5 © 6HGS5 © 12W6GT 
» 5CZ5 © 6L6 + 17BF11 
© 5V6GT © 6L6GC} e 17CU5 
+ 6AD10 © 6V6 e 25C5 
© 6AQ5A © 6V6GTA © 25F5A 
® 6AS5 2 6W6GT e 34GDS5A 
¢ 6OBFIL © 6Y6G @ 35C5 
© 6CM6 © 12AB5 © 35L6GT 
® 6CU5 e 12AQ5 e 5SOBS 
® 6CZ5 + WBFIL ® 50C5 
© 6DG6GT © 12CA5 © 50L6GT 
® 6DS5 © 12CU5/12C5_ e 6973+ 
4 6GC5 © 12V6GT © 74087 
Beam Power Tube—Sharp-Cutoff Pentode 
26ALi1 £10AL11 $12AL11 
Power Peuntode 
® 6BQ5 e 8BQ5 e S0OEHS 
® 6EHS e 12EHS5 ° 60FX5 
© 6F6 e 12FX5 e 7189+ 
® 6GK6 e 25EHS 4 78687 
© 6K6GT e 35EHS 
Pentode—Beam Power Tube 
£6319 + 62,10 € 13310 


2, AUTOMATIC GAIN CONTROL 
CIRCUITS (AGC & AVC) 


Diode—Sharp-Cutoff Pentode 
* 6KL8 e 12KL8 


Diode—Remote-Cutoff Pentode 
® 6EQ7 ¢ 12EQ7 
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Twin Diode—High-Mu Triode 


© 3AV6 © 6AV6 ° 12AV6 
© AAV6 © 63Q7 © 128Q7 
© 6AT6 © 12AT6 © 18FY6A 
Medium-Mu Triode—Sharp-Cutoff Pentode 
o SANS © 6BA8BA ° 6GH8A 
° SGH8 © 6BH8 e 8SBA8A 
© 6AN8BA © 6CU8 e 8BH8 
e 6AZ8 
High-Mu. Triode—Sharp-Cutoff Pentode — 
® 6AWBA e 63V8 ° 8JV8 
® 6HFS8 ® 8SAWBA * 10HFS8 
Sharp-Cuto® Twin Pentode 
© 3BU8 e® 4BU8 e 6BU8 
e 3GS38 ® 4HS88 2 6HS8 
© 3HS8 


3. BANDPASS AMPLIFIER 


(COLOR TV) 

Medium-Mu Triode—Sharp-Cutoff Pentode 

® 5GH8A ® 6HL8 © 6K78 

© 6AWBA ® 6LF8 e SAWB8A 
® 6GHS8A 
Medium-Mu Triode—Sharp-Cutoff Pentode 
© 6AWBA ®6KV8 © 8SAW8A 
® 6KT8 ® 6LF8 


4, BLANKERS 


Medium-Mu Triode—Sharp-Cutoff Pentode 
® SGH8A ® 6GHB8A 


Mediuom-Ma Twin Triode 


© 6FQ7 2 6GUT © 12BH7A 


Medium-Miu Triode—Semiremote-Cutof 
e 6LMZ3 


High-Mu_ Triode—Sharp-Cutof Pentode 
© 6KT8 


5. BURST AMPLIFIERS 
Beam-Deflection Tube 


© 6318 

Medium-Miu Triode—Sharp-Cutof Pentode 
e SEAS ® 6E AS ° 6GH8A 
° SGH8A 

Medium-Mu Triode—Semiremote-Cutof 

Pentode 

© 6LM3 

High-Mu Triode with Twin Diodes 
° 6BN38 ® 8SBN8 

Sharp-Cutof Pentode 
© 3IC6A © 4IC6A © 6EW6 
o 4EW6 © SEW6 © 6JC6A 


* Miniature ¢Duodecar © Octal 4Novar * Dual-control grids + For high-fidelity equipment ‘ 
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6. CATHODE-DRIVE RF AMPLI- 
FIERS (GROUNDED-GRID) 
Medium-Mu Triode 


® 6BC4 
Medium-Mu Twin Triode 
e4BC8 e SBK7A © 6RO7TA 
e 4BQ7A e SBQ7A ¢ 6RS8 
e 4BS8 ° 6BC8 © 6BZ7 
© 4827 ; e 6BK7A 
High-Mu Triode 
-A2CW4 e 6AR4 4 6DS4 
4 2DS84 A 6CW4 413CW4 
High-Mu Twin Triode 
e 6DT8 © 12AZ7A e 12DT8 
e 12AT7 


7. CHROMA AMPLIFIERS 


Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5GH8A © 6GH8A 


Medium-Mu Triple Triode 
46MD8 


Medium-Mu Twin Triode 


® 6FQ7/6CQ7_  *¢ 6GU7 e 1L2BH7A 


8. COLOR KILLERS 


Quadruple Diode 
© 63U8 @ 6JU8A 


Medium-Mu Triode—Sharp-Cutoff Pentode 
° SGH8A ° 6GH8A 


High-Mu Triode—Sharp-Cutoff Pentode 
© 6KT8 
9. COLOR MATRIXING CIRCUITS 


Medium-Mu Twin Triode 


° 6CG7 ¢ 6GU7 ¢ 8FQ7 
* 6FQ7 e 8CG7 ° 12BH7A 


Medium-Mu Triode—Sharp Cutoff Pentode 
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Sharp-Cutoff Three-Plate Tetrode—Diode 


° 6KM8 


Three-Plate Tetrode—Medium-Mu Triode 


© 6FH8 


11. CONVERTERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 


e SEA8 
® 5GH8 
e 5KE8 
e 5U8 


© 5X8 

© 6EA8 

° 6GH8A 
e 6KE8 


High-Mu Twin Triode 


¢ 6DT8 
e 12AT7 


© 12AZ7A 


Sharp-Cutoff Pentode 


° 3AU6 
© 4AU6 


Pentagrid 
© 3BE6 
© 6BA7 
© 6BE6 


e 6AU6A 
° 12AU6 


© 6SA7 


© 12BE6 


12, DAMPERS 
Half-Wave (Diode) 


© 6AU4GTA 
© 6AX4GTB 


46AY3 
4 6BA3 
4 6BH3 
4 6BS3 

4 6CK3 
46CL3 
© 6CQ4 
© 6DA4 
© 6DE4 
© 6DM4 


46DW4B 
© 6W4GT 


© 1ZAX4GTA 
© 12ZAX4GTB 


412AY3 
412BS3 
4 12CK3 
412CL3 
© 12D4 


© 1TAX4GTA 


417AY¥3 


° 6K2Z8 
* 6U8A 
© 6X8 

e 19X8 


© 12DT& 


¢ 18GD64A 


© 128A7 
® 18FX6A 


4 17BH3 
4 17BS3 

417CK3 
© 17D4 

© I7DE4 
© 19AU4 
4 22BRH3 
© 22DE4 


© 25AX4GTA 


*17AY3 
4 17BH3 


13. DEMODULATORS (COLOR TV) 


e S5SGH8A ® 6GH8A 
Medium-Mu Twin Triode 
Twin Pentode ° 12BH7A 
© 6LE8 ° 10LE8& © ISLES 
Quadruple Diode ae eS Sie ay Pentade 
© 6JU8A 
High-Mu Twin Triode 
10. COMPLEX-WAVE © 12AZ7A 
GENERATORS Sharp-Cutoff Pentode 
High-Mu Twin Double-Piate Triode e 3BY6 © 6GY6 © 6HZ6 
° 12FQ8 ° 5HZ6 
Sharp-Cutoff Twin-Plate Tetrode—Diode Pentagrid Amplifier 
© 6FA7 © 6BY6 e 6JH8 
e Miniature © Octal « Nuvistor 4 Novar 
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Twin Pentode 
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Beam Power Tube—Sharp-Cutoff Pentode 


+ 6AL11 $12AL11 .. + 17BFi1 
+ OBFI1 + 12BF 11 

Pentode—Beam Power Tube 
+ 6310 + 6Z10 £13910 


FM Quadrature-Grid 
Sharp-Cutoff Pentode 


° 3DIT6A* e 5G Y6* © 6GX6? 
e 4DT6A* ° SHZ6" © 6HZ6* 
e 5GX6* ® 6DT6A* 

Beam Tube 
° 3BN6 2 ABNG e 6BNG6 

Horizontal AFC 

Twin Diode—High-Mu Triode 
© 6BN8 ® 8SBNS e 8CN7 
e 6CN7 


17. FREQUENCY DIVIDERS 


High-Mu Twin Double-Plate Triode 
° 12FQ8 


18. FM DETECTORS 
(See 14. Discriminators) 


19. GATED NOISE, AGC, AND 
SYNC AMPLIFIERS 


High-Mu Triode—Sharp-Cutoft Pentode 


© 6KA8 e 8KA8 e 8LC8 
© 6LC8 


Sharp-Cutoff Pentode 
© 6GY6* 


Sharp-Cutoff Twin Pentode 


o 3BU8 e 4BU8 
e 3GS8 © 4HS8 
e 3HS8 


Pentagrid Amplifier 


e 3BY6 e 4CS6 
e 3CS6 ° 6BY6 


20. GROUNDED-GRID RF 
AMPLIFIERS 
(See 5. Cathode-Drive RF 


Amplifiers) 
21. HARMONIC GENERATORS 
(See 8. Complex-Wave Generators) 


22. HORIZONTAL-DEFLECTION 
CIRCUITS . 


Oscillators 


Medium-Mu Triode—Sharp-Cutoff Pentode 
® 5GH8A e 6GH8A 


© 6BU8 
® 6HS8 


e 6CS6 


ee aa eae aan a aa 


° 6LES8 ° 10LE8 ° 1SLES8 
Beam Deflection Tube 
e 6JH8 
14. DETECTORS 
Diode—Sharp-Cutoff Pentode 
° 5AM8 ° 6AMB8A 
° 5A88 e 6AS8 
Diode—Remote-Cutoff Pentcde 
® 6CR6 e 12CR6 e 12ZQ7 
® 6EQ7 
Twin Diode 
* 3AL5 © 6H6 © 12H6 
e 6AL5 e 12AL5 
Twin Diode—High-Mu Tricde 
oe 3AV6 e 6CN7 e 12AV6 
e 4AV6 © 6SQ7 © 128Q7 
e 6AT6 e 8BN8 © 14GT8 
® 6AV6 e 12AT6 e 18FY6A 
° 6BNS 
Triple Diode 
© 6BI7 
Triple Diode—High-Mu Triode 
578 e 618A 
Quadruple Diode 
® 6JU8 e 6JU8A 
Sharp-Cutoff Pentode 
® 3DT6A* e 5GX6* e 6GX6* 
e 4DT6A* e 6DT6A* © GHZ46* 
15, DC RESTORERS 
Diode—Sharp-Cutofk Pentode 
e SAM8 ° 6AM8A @ 6AS8 
® 5AS8 
Triple Diode 
© 6BI7 
16. DISCRIMINATORS 
FM 
Twin Diode 
e 3AL5 29 6AL5 ®@ 12AL5 
Twin Diode—High-Mu Triode 
® 6BN8 ° 14GT8 
Triple Diode—High-Mu Triode 
° 5T8 ® 618A e 19T8 
Beam Tube 
e 3BN6 o 4BNG6 ® 6BN6 
® Miniature © Octal A Nuvistor 


4 Novar 


* Dual-control grids { Duodecar 
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Medium-Mu Twin Triode Semiremote-Cutoff Pentode 
© 6FQ7/6CG7_ « 8CG7 e 12BH7A e 3BZ6 ° 4KT6 ° GHRG 
© 6SN7IGTB © 9AUT © 12SN7GTA e 3EH7 °e 5GM6 e 6JH6 
e 7AU7T e12AU7A ° 3KT6 © 6BZ6 © 6KT6 
° 4876 ¢ 6EH7 e 12B76 
; e 4EH7 ° 6GM6 ¢ 19HR6 
Amplifiers ° 4GM6 
Beam Power Tube Remote-Cutoff Pentode 
©6AUSGT 463JG6A 417GI5A e 3BA6 e 12BA6 ¢ 1I8SFW6A 
© 6AV5GA t 6JM6A 417GT5 ° 6BA6 e 18EFW6 
© 6BG6GA © 17GW6 
© 6BQ6GTB/ z bet Teen? Remote-Cutoff Pentode with Dicde 
6CU6 4 6JU6 4173B6 © 6EQ7 e 12EQ7 
© 6CBSA 4 6KM6 4173G6 
©6CD6GA o12AV5GA + 17JM6A 
© 6DQS © 12BQ6GTB/ 4173T6 ‘ MPLIFIERS 
© 6DQ6B 12CU6 A 223F6 24. KEYED AGC A j 
46G35 © 12DQ6B 4 223G6 (See 17. Gated Noise, AGC, and 
46GT5 412GTS 4 24JE6A Sync Amplifiers). 
© 6GW6/ © 12GW6 © 25AV5GA 
6DO6B 4 123B6 © 25BQ6GTB/ 
4 6JB6 4 123T6 25CU6 I 
46JE6GA ©17BQ6GTB © 25CD6GB 25. LIMITERS 
4 63F6 © 17DQ6B © 25DN6 Beam Tube 
4 6JG6 417GJ5 $313JS6A e 3BNG e 4BNG e 6BNG 
Sharp-Cutoff Pentode 
e 3AU6 ° 6AU6GA ° 6HZ6 
23. INTERMEDIATE-FREQUENCY © 4AU6 ° 6GX6 e 12AU6 
AMPLIFIERS e 5GX6 ° 6HS6 e 19HS6 


Medium-Mu Tricde—Sharp-Cutoff Tetrode 


Sharp-Cutoff Pentode with Diode 


° SGHBA * $GHYS Power Pentode—Beam Power Tube 
+ 6310 + 6Z10 £ 13510 
Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5AN8 © 6AZ8 e 6CU8 
e 6ANSA e 6BHS8 26. MIXERS—RF 
Medium-Mu Twin Tricde 
High-Mu Triode—Sharp-Cutoff Pentode © 536 © 6J6A 
© 6AW8A e 6K V8 ° 10GNS8 
¢ 6GN8 ¢ 8SAW8A e 10HFS8 High-Mu Triode ‘ 
¢ 6HFS8 | e 8GN8 © 10JA8 A 2CW4 A 6CW4 A 13CW4 
e 6JV8 e 8JV8 e 11KV8 ° 6AB4 
e 6KT8 
Sharp-Cutoff Pentode 27. MIXER-OSCILLATORS—RF 
e 3AU6 4IC6A 
e 3BC5 : 43D6= : see Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 3CB6 e 5SEW6 e 6GEW6 e 5CL8A e 6CL8A e 19CL8A 
° 3CF6 ¢ 6AG5 ° 6HS6 e 5CQ8 e 6CQ8 
e 3DK6 e 6AK5 ° 635C64 
° 3IC6A ° 6AU6A e 6JD6= Medium-Mu Triode—Sharp-Cutoff Pentcde 
e 3JD6= e 6BC5 e 12AU6 e 4KE8 e 5U8 e 6KES8 
e 4AU6 e 6CB6 e 12AW6 e 5AT8 © 5X8 © 6KZ8 
e 4CB6 © 6CB6A ¢ 12DK6 e 5B8 © 6AT8A e 6U8A 
e ADEG e 6CF6 _¢ I8GD6A e SBR8 © 6BR8A ° 6Z8 
e 4DK6 ° 6DC6 ° 19HS6 e 5CG8 e 6CG8A e 9EAS 
e 4EW6 © 6DE6 e 5SEA8 © 6EA8 e 9U8 
e 5FG7 ® 6FG7 e 19EA8 
5KE8 6HB7 19X8 
Sharp-Cutoff Pentode with Diode : ‘ ‘ 
° SAM8 ° 6AM8A ° 6KLS High-Mu Twin Tricde 
e 5AS8 e 6AS8 ¢ 12KE8 © 6DT8 e J2AT7 e 12DT8 
e Mimiature o Octal * Approaches semiremote-cutoff characteristics; 
* Dual-control grids + Duodecar used in first-if amplifier applications 
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28. MULTIVIBRATORS 
Medium-Mu Triode—Sharp-Cutoff Pentode 


° 5GH8A °e 6GHS8A 
Medium-Mu Twin Triode 

e 6CG7 e 8CG7 e 12BH7A 
e 6GU7 e 9AUT7 © 12SN7- 
© 6SN7GTB © 12AU7TA GTA 

e TAUT 


High-Mu Twin Triode 
© 12AX7A 


29. NOISE INVERTERS (NOISE 
IMMUNE CIRCUITS) 


High-Mu Triode—Sharp-Cutoff Pentode 


e 6KA8 e SKA8 * 8LC8 
° 6LC8 


Sharp-Cutoff Pentode 
® 6G Y6* 


Quadruple Diode 
® 6JU8A 
30. OSCILLATORS 


Radio Frequency—UHF 
Medium-Mu Triode 


e 2AF4B eo 3AF4A » 6AF4A 
4A2DV4 e 3DZ4 A 6DV4 
e 2DZ4 e 6AF4 ® 6DZ4 


Radio Frequency—VHF 
Medium-Mu Twin Triode 
© 536 ® 636A 


High-Mu Triode 
e 6AB4 


Power Triode 
© 6C4 (Class C) 


3.58-MHz (Color TV) 
Medium-Mu Triode—Sharp-Cutoff Pentode 


¢ SGH8A e 6GH8A e 6KT8 


Low Frequency, Sweep Type 
Medium-Mu Triode—Sharp-Cutoft Pentode 
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31. PHASE INVERTERS 
Medium-Mu Triode—High-Mu Triode 
e 12DW7 


Medium-Mu Twin Triode 


e 6CG7 e 8CG7 ® 12BH7A 
e 6GU7 e 9AUT © 12SN7- 
© 6SN7GTB e 12AU7A — GTA 
© JTAUT7 

High-Mu Triode—Sharp-Cutoff Pentode 
© 6AW8A e SAWBA e 10GN8 
e 6EB8 e 8EB8 e 10HF8 
e 6GN8 e 8GN8 e 10JA8 
© 6HF8 


High-Mu Twin Triode 


© 6SL7GT © 12SL7GT © 7025 
e 12AX7A 


32. PHASE SPLITTERS 
Medium-Mu Triode—Sharp-Cutoff Tetrode 


e 5CQ8 © 6CQ8 

Medium-Mu Triode—Sharp-Cutoff Pentode 
e SAN8 ° 6BA8A e 8BA8A 
e 6AN8 e 6CH8 e 7199 
e 6AZ8 e 6CU8 


High-Mu Triode—Sharp-Cutoff Pentode 
e 6AW8A ° 8SAW8A 


33. RADIO-FREQUENCY 


AMPLIFIERS 
Medium-Mu Triode 
e 2BN4A e 6BC4 e 6BN4A 
e 3BN4A 
Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 5CQ8 e 6CQ8 
Medium-Mu Twin Triode 
e 4BC8 e SBQ7A © 6BS8 
e 4BQ7A e 536 ® 6BZ7 
e 4BS8 e 6BC8 © 636A 
e 4BZ7 e 6BK7B e 12AV7 
e SBK7A e 6BQ7A 


e 5AN8 °¢ 6BA8A ° 8AU8 High-Mu Triode 

° 6AN8SA ° 6BH8 ° 8BA8B 

° 6AUSA ° 6CHS ° 8BHS8 wee ig ae 

° 6AZ8 4 2EG4 ° 3GKS ° 6FHS 
High Mu Triode with Twin Diode aaeee rere eres’ 

° 6BN8 ¢ 8BN8 ° 8CN7 e 2FO5A ° 6AB4 ° 6HMS/6HAS 

° 6CN7 e 2GKS a 6CW4 213CW4 
High-Mu Twin Triode | High-Mu Twin Triode 

© 12AX7A ° 6DT8 ° 12AZ7A e 12DT8 

e Miniature © Octal 4 Nuvistor * Dual-control grids 
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Power Triode 
e 6C4 (Class C) 


Sharp-Cutoff. Tetrode - 
© 6FV6 


e 2CY5° e 4CY§ 

e 3CY5 e 6C YS 
Sharp-Cutofi Pentode 

® 3AU6 © 6AKS ® 6DE6 

e 3BC5 e GAUGA © 68SH7 

° 3CR6 © 6BCS © 6837 

© 3CF6 © 6BH6 © 12AU6 

e 4AU6 ° 6CB6 © 1L2AW6 

© 4CB6 © 6CB6A. © 12SH7 

© ADEG6 © 6CF6 © 128397 

e 6AGS * 6DC6 © I8GD6A 
Sharp-Cutoff Pentode with Diode 

e 6KL8 ¢ 12KL8 
Remote-Cutoff Pentode 

e 3BA6 © 6BY6 © 12BA6 

° 6BA6 © 6SK7GT © I8EWEA - 
Remote-Cutofi Pentode with Diode 

© 6EQ7 e 12EQ7 


34. REACTANCE CIRCUITS 
Medium-Mu Triode—Sharp-Cutof? Pentode 


e SANS © 6BA8A © 6CU8 
e 6AN8A e 6CH8 e 8BA8A 
° 6AZ8 


High-Mu Triode with Twin Diodes 
¢ 6CN7 e 8CN7 


High-Mu Triode—Sharp-Cutofi Pentode 
e 6AW8A © 8AW8A 
35. RECTIFIERS 


Power-Supply Types—Vacuum 
Half-Wave (Diode) 


© 35W4 e 36AM3B » 0DC4 
© 35Z5GT : 

Full-Wave (Twin Diode) 
© 3DG4 © §5V3A © 6CA4 
© 5AR4/GE34 o5VG4 © 6X4 
© 5AS4A © SV4GA ObxSGT 
4 5BC3 - © §&X¥G4 © 12€A4 
© 5D34 © £¥3GT © 12X%4 
© 5U4G © 5Z4 © 25CA4 
© SU4GB 


High-Voltage Types (For rf-rectifier or 
pulsed low-current applications}— — 
Vacuum 


Half-Wave (Diode) ~ : 
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36. REGULATORS (HIGH VOLT- 
AGE, LOW CURRENT) | 
Sharp-Cutoff Beam Triode_ . 


© 6BK4A 


37. SYNC AMPLIFIERS 


© 6BK4B 


Medium-Mu’ Triode—Sharp-Cutoff Pentode 


© 6AU8A 


© 6AZ8 


e 6CX8 
°e 8AU8 


Medium-Mu Twin Triode 


© 6CG7 
e 7AU7 


High-Mu Triode with Twin Diode 


© 6CN7 


® 8CG7 


e 8CN7 


¢ §CX8 


¢ 12AU074 


High-Mu Triode—Sharp-Cutoff Pentode 


°e 6AW8A 


° 6OHF8 


© 6V8 
° SAW8A 


High-Mu Twin Triode 


© 12BZ7 


38. SYNC CLIPPERS — 
Medium-Mu Triode—Sharp-Cutoff Tetrode 


e 5CQ8 


e 6CQ8 


e 8IV8 
e JOHFS 


Medium-Mu Triode—Sharp-Cutoff Pentode 


e SAN8 


e 6AN8A 
e 6AU8A 


© 6AZ8 
° 6CH8 
e 6CU8 


¢ 6CX$§ 
e 8CX8 
e 8AUS 


High-Mu Triode—Sharp-Cutoff Pentode 


e 6AW8A e 6HFS8 2 £FV8 
© 6EB8 © 6JV8 © 10GNS 
° 6GN8 ° 8SAW8A ° 10HFS 
° 6GW8/ e 8EB8 © 10YA8 
ECL86 ° 8GN8 

High-Mu Twin Triode 
e 12BZ7 

Sharp-Cutoff Twin Pentode 
e 3BU8 e 4BU8 e 6BU8 
° 3GS8 e 4HS§ © 6HS8 
e 3HS8 

Pentagrid Amplifier 
° 3BY6 ° 4CS6 © 6CS6 
e 3CS6 ° 6BY6 


° 1BC2 ° Iv2 © 3A2 39. SYNC SEPARATORS 
© 1G3GT/ e 1X2B © SABA : ‘ ge Sere 
-1B3GE e 2AWV2 © 3CA3 Medium-Mu Triode—Sharp-Cutofi Tetrode 
© 1K3/133 © 2B32 e 5CQ8 © 6CQ8 
« Miniature © Octal 4 Novar 
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Mediium-Mu Triode—Sharp-Cutoff Pentode High-Mu Triode—Low-Mu Triode 
© SANB e 6CU8 © 6LQ8 e 6CX¥7 4 6GFT 4 10GF7 
® 5GH8A © 6CX8 e 8AU8B e 6DR7 4 6GF7A © 11CY7 
© 6AN8SA e 6GH8 © 8CX8 © 6EA7 © 6GL7 e 13DR7 
© 6AU8A * 6HLS 6 6EMT e 10DR7 © 13EM7 
© 6AZ8 © 6GHB8A 4 6FD7 © 10EM7 4 13FD7 
4 13GF7 


Medium-Mu Twin Triode 


, High-Mu Triode— 
° 6CG7 ° 8CG7 © WAUTA g u Triode—Beam Power Tube 


4 6K Y8 4 15K Y8 4 15KY8A 
abe 4 6KY8A : 
High-Mu Triode with Twin Diode Dual Triode 
° 6CN7 ° 8CN7 © 6EM7 4 6GF7A 
High-Mu Triode—Sharp-Cutoff Pentode Amplifiers 
* 6AW8A © 6K V8 e 8KA8 ; : 
© 6EB8 ° 6LC8 e 8LC8 , Low-Mu Triode 
° 6GN8 e 8SAW8A e 10GN8 © 1284A 
° 6HES8 e 8SEB8 e 10HF8 
© 63V8 e 8GN8 e 103A8 Medium-Mu Yriode 
® 6KA8 e 8JV8 e 11K V8 ° 684A 
® 6KT3 
Beam Power Tube 
Hizh-Mu Twin Triode ° SAQS ° 6AQSA ° 6EMS 
® 12BZ7 e 5CZ5 © 6CM6 e 8EMS5 
© 5V6GT ¢ 6CZ5 e 12AQ5 
Sharp-Cutoff Twin Pentode 
> 3BU8 ° 4BUB ° 6BUS Powenmcntode 
© 3GS8 ° 4GS8/4BU8 . ¢ GHS8 ° 6HRS © 6K6GT 
» 3SHS8 « 4HS8 
Pentagrid Amplifier - 42. VID 7 
eae prey. ee 2, VIDEO AMPLIFIERS 
@ 3CS6 ® 6BYG Medium-Mu Triode—Sharp-Cutoff Pentode 
e SAN8 e 6BH8 ° SAU8B 
° S5SGH8A © 6CU8 » 8BA8BA 
e 6AN8A © 6CX8 ° 8BH8 
© 6AU8A e 6GH8A e 8CX8 
40. TUNING INDICATORS aa sche © 11L08 
Indicator with Triode Unit e 6BA8A * 6LQ38 
OES 
High-Mu Triode—Sharp-Cutof Pentode 
A A : e 6AW8A © 6KV8 e 10GN8_ 
Twin Indicator Units ° GEBS » 6LF8 ° 10HF8 
© 6AF6G ° 6GNB- ° SAWBA © 10JA8 
e 6HF8 © SEBS e 11K V8 
© 63JV8 © 8GN8 e 12K V8 
© 6KT8 © 8IV8 


41. VERTICAL-DEFLECTION 


CIRCUITS Sharp-Cutoff Pentode 


e 3JC6A © 6JC6A © 12BY7TA 
Oscillators and Amplifiers (Combined) ° 43C6A ° 11HM7 } 12HG7 
Medium-Mu Triode—Low-Mu Triode Sharp-Cutoff Pentode with Diode 
pepe + d0RE? eines ° SAMS ° 6AMBA ° 6AS8 
e 5AS83 


Medium-Mu Dual Triode Beam Power Tube 


° 6CM7 e 8CM7 e 8CS7 2=RK 
® 6CS7 © 6BKS e 25BK5 
Power Pentode 
Medium-Mu Twin Triode © 6AG7 ° 6GK6 ° 16GK6 
® 6FQ7/6CG7 ' © 6CL6 


pe NY 


e Miniature o Octal 4 Novar { Duodecar 
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Technical Data 
for RCA Tube Types 


HIS section contains technical descriptions of RCA tubes used in standard 

broadcast, FM, and television receivers, in audio amplifiers, and in many 
other diverse applications. It includes detailed data on current types, includ-_ 
ing characteristics curves in many cases. Essential information on types 
intended primarily for replacement use and on discontinued types in which 
there may still be some interest is given in chart form at the end of the 
section. Characteristics charts for RCA television picture tubes for replace- 
ment use and for RCA voltage-regulator and voltage-reference tubes are 
given in the following section. 

In choosing tube types for the design of new electronic equipment, the 
designer should refer to the Application Guide for RCA Receiving Tubes in 
the pages immediately preceding this section. 

Tube types are listed in this section according to the numerical-alphabeti- 
cal-numerical sequence of their type designations. For Key: Basing Dia- 
grams, see inside back cover. 


Refer to chart at end of data section. 0Z4 


Po FULL-WAVE GAS RECTIFIER OZ4A 


Metal type used as a power rectifier in equipment with 
vibrator-type power supplies. Outlines section, 2A; re- 
quires octal socket. This tube, like other power-hand- 
Orr ling tubes, should be adequately ventilated. 


Full-Wave Rectifier 
MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 


Peak Inverse Plate Voltage (Per Plate) .......... 0... ee eee 880 max volts 

Peak Starting-Supply Voltage (Per Plate) ................00.006. 3004 min volts 

Peat rare Current, (Per Plate)ies @ < .<..j0 5 6st Pasi) eatves a heaiiee ees 3830 max me 
110 max mA 

RCC MECMRTENT cee ee crete cere: psi se na eee oe { 304 min mA 

TYPICAL OPERATION WITH VIBRATOR-TYPE POWER SUPPLY 

AND CAPACITOR INPUT TO FILTER 

Peak Plate Supply Voltage (Per Plate){ ............ccecee ee eeee 440 volts 

Pater Emit a DHEIUON oe Sah Aika, be Bee Soe is Ride aio ts Waitin odie Sipe soa owls 8 ur 

Total Effective Plate Supply Impedance (Per Plate) .............. 600 ohms 

DErOutput at Inputite Hilter ooh. PESOS. RES. oo ec ee 310 volts 

PG MOREE MCOUITTOIG oe). clears siscansneg) Cac ie cca aih Weta s A ca mesma ee tab Ls 100 mA 

CHARACTERISTICS 

Tube Voltage Drop for current of 110 mA (Per Plate) ............ 24 volts 

MINIMUM CIRCUIT VALUE 

Total Effective Plate-Supply Impedance (Per Plate) .............- 300 ohms 


4 Absolute value. Under no circumstances should the tube be operated below the value shown, 
* Open-cirecuit voltage (flat portion of transformer voltage wave). 


Refer to chart at end of section. OZ4G 
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TA3 Refer to chart at end of section. 
1TA4P Refer to chart at end of section. A 
1A5GT Refer to chart at-end of section. — | 
TA6 Referto chart-at end of section. « 
TA7GT Ses Refer to chart at end of section. © 
TAC5 Refer to chart at end of section. 
TAD2 vacuum RECTIFIER 


Duodecar type used as a rectifier in high-voltage pulse 
cireuits of color and black-and-white television receiv- 
ers. Outlines section, 9A; requires duodecar 12-contact 
socket. Socket terminals 4 and 10 may be used as tie 
points for components at or near filament potential. For 
high-voltage and X-ray safety considerations, refer to 
type 1G8GT/1B3GT. 


Filament av Oltaver \ ACKCE) pour. als cus « @ eoccoieus os so et Gaetan: ge 8 + sus olels 
Filament? Current '70%4% Aeods? Be Se, PRE ee apn ene. wr arihe ate te 
Direct Interelectrode Capacitance (Approx.): 

Plate, to. Bilament cna. ached yp eye te opreke « Speier ses add pers Cae 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage# ..........0. cece eer eees et Seer a 260008 volts 
Peak. Plater @urrent: x oh ae See ee Oe ars tise tes ere crore 50 mA 
Average Plate Current o.iscli paseo ne co Sage ts elbow Seah ta Sele eat A 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 MA ...............00005 225 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
=" The de component must not exceed 22000 volts. 


1TAD5 Refer to chart at end of section. 
TAX2 Refer to chart at end of section. 
HALF-WAVE - 
1TAY2 VACUUM RECTIFIER 


Miniature type used to supply high voltage to the anode 
of the picture tube in television receivers. Outlines sec- 


tion, 833A; requires 2-contact socket. For high-voltage F “ 
and X-ray safety considerations, refer to type 1G8GT/ 
1B3GT. 9DP 
Kilament,. VoOlagecn(BG7Ge) o ca cans otter sts cele os +-ere) tele uenemeae Chcke © aasie) «ile 1.25 volts 
HiBMenteCurventenowe, eee kee cites so ays olalsvs ods SieMeeUe sete A ee Sete 0.2 ampere 
Direct Interelectrode Capacitances ; 

Plate to Filament... 294545555 s4 huh vce bid eh Ven a Ges aie ae os 1.4 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Reak@inverse (Plate: Voltawe rr. 2 os or ean tek ce cee ce cules © eo reu aie 26000* volts 
Péak Plate Current oo 4 suck meee ete ae eceee wate aaa ate nodelioee MERE ere aces ane - §60 mA 
Average Plate Current 2 iu acne a cnn ace SOLAR OED oe OE. xe 0.5 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 7 MA ............cceerces 75 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* The de componént must not exceed 22000 volts. 
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Refer to chart at end of section. 1B3GT 
Refer to chart at end of section. 1B4P 
Refer to chart at end of section. | 1B5/25S 
Refer to chart at end of section. 1B7GT 


HALF-WAVE 
VACUUM RECTIFIER 1BC2 


Duodecar type used as a rectifier in high-voltage 
pulse circuits of black-and-white television receivers. 
Outlines section, 7E; requires miniature 9-contact 
socket. Socket terminal 7 may be used as a tie point for 
components at or near filament potential. For high- 
voltage and X-ray safety considerations, refer to type 


SRG 1G3GT/1B3GT. 

Pemiment  Voltave’ (ac/de} '. 400 hE ea Os Ec ee ORS 1.25 volts 
IMC MERC UEreNG”  .), Sees PEM o le DE bint SG Soh Sieh eee See 0.2 ampere 
Direct Interelectrode Capacitance: 

PAACer COMP Ma MIONG 5 asic s «see ee Ba ew o Hee eee Pee beet 1.0 pF 

Pulsed Rectifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Penikenenverse Este VOlAveH OS eee be ek hes eae mete eas ase 18000°¢ volts 
PoakminiatesGurrent. 2.2 None os sie Re ee ee bo eS oS 45 mA 
AVOPAC Own tee UTTeNG 5% Mek Bh, Vee teeth ce yeue eke abe tb ae Bah o akove 0.5 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 7 MA ..........-00000008> 80 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
The de component must not exceed 15000 volts. 


Refer to chart at end of section. 1C5GT 
Refer to chart at end of section. 1C6 
Refer to chart at end of section. 1C7G 
Refer to chart at end of section. see 
Refer to chart at end of section. 1D7G 
Refer to chart at end of section. 1D8GT 
Refer to chart at end of section. 1DN5 
Refer to chart at end of section. 1E5GP 
Refer to chart at end of section. 1E7GT 
Refer to chart at end of section. 1E8 
Refer to chart at end of section. 1F4 
Refer to chart at end of section. 1F5G 
Refer to chart at end of section. 1F6 


1F7G 


Refer to chart at end of section, 
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7 G3GT/ HALF-WAVE 


IB3GT VACUUM RECTIFIER 


Glass octal type used as a rectifier in high-voltage 
pulse circuits of color and black-and-white television 
receivers or as a rectifier in a high-voltage rf-operated 
power supply. 


Filament: Voltavei(ac/de) aoa cue. cs cun occ soe snare stertaersielrtase lessee eiers 1.25% volts 
Kilamient Current: 4. «ae oa dcucsow: << aye « ced SU orale Meine «: « rensveus Chowrat 6 0.2 ampere 
Direct Interelectrode Capacitance (Approx.) : 

Plate to Filament and Internal Shield ............ 0.0... ee euee 1.3 pF 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 
1.45 volts. 
Pulsed Rectifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Reak’ Inverse Plates Violtawege. <i ccccec bc toe coche oc ath sue 6 sa sudan vee 26000* volts 
Peaks Plate’ Current® (ote) r hi oe es Ce ee eee eek elias Siete ase ts 50 mA 
iAverarverirlater Cumrent in: oo accsccs 6 pice uiaisis ade erie Wacol a ayacar el al ates tenet oue ta Lueiaies 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 MA ...............0e0e8 100 volts 


Radio-Frequency Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Beak Inverse’ DlatesyVoltage o.oo. sess he eee ee es ne bt tos Miauapens 33000 volts 
Peak. Plate Current Bie. @anenel adiks chee odes. Detehoti ee « Seles ee Seis 85 mA 
Average Flaten arventis 22 pic, bh msetcan <iadns tiene tatsnsee oe ene: sve eeeteie alavete aie 1.1 mA 
Frequency Range of Supply Voltage ........ 0... ce ewe cere ee es es 1.5 to 100 kHz 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* The de component must not exceed 22000 volts. 


installation and Application 


Type 1G3GT/1B3GT requires an octal socket. Plate connection is cap at 
top of bulb. Socket terminals 1, 3, 4, 5, 6, and 8 may be connected to socket 
terminal 7 or to a corona shield which is connected to socket terminal 7. 
Socket terminals 4 and 6 may be used as tie points for components at or 
near filament potential. This type may be supplied with pins 1, 4, and/or 6 
omitted. Outlines section, 14B. 

The high voltages at which the 1G3GT/1B3GT is operated are very 
dangerous. Great care should be taken during the adjustment of circuits. 
The tube and its associated apparatus, especially all parts which may be at 
high potential with respect to ground, should be housed in a protective en- 
closure. The protective housing should be designed with interlocks so that 
personnel cannot possibly come in contact with any high-potential point in 
the electrical system. The interlock devices should function to break the 
primary circuit of the high-voltage supply when any gate or door on the 
protective housing is opened, and should prevent the closing of this pri- 
mary circuit until the door is locked again. 

It should be noted that high voltages may appear at normally low- 
potential points in the circuit as a result of capacitor breakdown or incorrect 
circuit connections. Therefore, before any part of the circuit is touched, the 
power-supply switch should be turned off and both terminals of any capaci- 
tor should be grounded. 

Operation of the 1G3GT/1B3GT with a plate voltage above approxi- 
mately 16000 volts (absolute value) results in the production of X-rays 
which can constitute a health hazard on prolonged exposure at close range 
unless the tube is adequately shielded. Relatively simple shielding should 
prove adequate, but the need for this precaution should be considered. 


TECHNICAL DATA | 109 


Refer to chart at end of section. 1G4GT 
Refer to chart at end of section. 1G65G 
Refer to chart at end of section. 1G6GT 
Refer to chart at end of section. 1H4G 
Refer to chart at end of section. TH5GT 
Refer to chart at end of section. 1H6G 
Refer to chart at end of section. 1J3 
Refer to chart at end of section. 1J5G 
Refer to chart at end of section. ay 
Refer to chart at end of section. 1K3 


VACU UM RECTIFIER 1K3/1J3 


Glass octal type used as a. rectifier in high-voltage 
pulse circuits of black-and-white television receivers. 
Plate connection is cap at top of bulb. Socket terminals 
1, 3, 4, 5, 6, and 8 may be connected to socket terminal 
7 or to a corona shield which is connected to socket 
terminal 7. Socket terminals 4 and 6 may be used as 
tie points for components at or near filament potential. 
Outlines section, 14B; requires octal socket. For high-voltage and X-ray 
safety considerations, refer to type 1G38GT/1B3GT. 


eater Voere. (26/deyr 2.88.4 or ea Se eee eae é 1.25 volts 
iIMenGCUPLENG 5... eT Tee TS Res Po neat ere ola em not ce ta as 0.2 ampere 
Direct Interelectrode Capacitance (Approx.): 

Plate to’ Filament. and Internal Shield ... 00) 2.0... ea eee. 1.6 pr 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 
1.45 volts. 
Pulsed Rectifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 
Beer averse Plate VOUuAver oo. os os neds vai decks ce dasa piv ee qsias > 26000° volts 


Peak PlatevCurrentie 25), 2PPNS ar Oy A Ut te RN ORE Sk no 50 mA 
[AVR ARCMEMALC OUPPONE 6 eiucd. vonee CoE Ga kom dkmsme dunes be wees 0.5 mA 
CHARACTERISTICS, instantaneous Value : 

Tube Voltage Drop for plate current of 7 mA .................--- 225 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ The de component must not exceed 22000 volts. 


Refer to chart at end of section. 1L6 

Refer to chart at end of section. 1LA4 
Refer to chart at end of section. 1LA6 
Refer to chart at end of section. 1LB4 
Refer to chart at end of section. ILC5 
Refer to chart at end of section. 1LC6 


Refer to chart at end of section. 1LD5 
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TLE” Refer to chart at end of section. 
ILG5 | Refer to chart at end of section. 
TLH4 Refer to chart at end of section. 
- TENS Refer to chart at end of section. 
IN2A Refer to chart at end of section. 
-IN5GT Refer to chart até end of section. 
IN6G Refer to chart at end of section. 
IP5GT Refer to chart at end of section. 
, 1Q5GT Refer to chart at end of section. 
TR5 Refer to chart at end of section. 


1S2A/DY87 MRE CH 
VACUUM RECTIFIER 

Miniature type used in high-voltage, low-current appli- 
cations in television scanning circuits. Outlines section, 
7F; requires miniature 9-contact socket. Socket termi- 
nals 3 and 7 may be used as tie points for components 
at or near heater potential. For high-voltage considera- 
tions, refer to type 1G3GT/1B3GT. 


Heater Voltage (ac/de) ... Wiser m eg We 2 ein Aoi eo astaienetas es 1.4 
Heater: Current 6s sere ei ce oid cleene Seika er aeuetde fe Goel nittelte ta cieys s) -Moqekie) sueuel.e 0.55 
Direct Interelectrode Capacitance: 

Plate to cathode and (heaters. ie 2. 2. oes is. Bae oe ie oe 1.8 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


Peak) Inverse ‘Plate Voltawe#i on 2.492. .ce ceeccc tee e sees esses 22000 
Peak Plate) Current (20.05.0606 5005s oo BRSSIRS UO A Fa peo 8 ws ee woe 40 
Average Plate'[Current) We 2% . Ba... Pian ck « cra qaceeict ons aiene soloists. sleie a 016 0.8 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 12 0 Saline ight feu cereape b 100 


++ Pulse duration must not exceed 10% of a horizontal seanning cycle (10 microseconds). 


184 Refer to chart at end of section. 
185 Refer to chart at end of section. 
1T4 Refer to chart at end of section. 
- }T5GT Refer to chart at end of section. 
1T6 Refer to chart at end of section. 
1U4 Refer to chart at end of section. 
1 U5. Refer to chart at end of section: 


WN Refer to chart at end of section. 


velts 
ampere 


pF 


volts 
mA 
mA 


volts 


w- 
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HALF-WAVE 
VACUUM RECTIFIER 1V2 


Miniature type used as a doubler in high-voltage pulse 
rectifier circuits of black-and-white television receivers 
and as. a. focus rectifier in color television receivers. 
The very low power required by the filament permits 
the use of a rectifier transformer having small size and 
light weight. Outlines section, 6B; requires miniature 
9-contact socket. For high-voltage and X-ray safety 
considerations, refer to type 1G8GT/1B3GT. 


wusrtemea Mommee (AC) os. 5. vine ee BM OR lll BU oe oe te eee 0.6258 volt 
Baleracniserreerrent’, 0 8 St, Ie AA ET ROA EST Bae 0.3 ampere 
Direct Interelectrode Capacitance: 

Pen OMe eimenG, CABDTOX.) oc 55 co a bone eho e ee beeae heeee 0.8 “pr 


a Mies ae circumstances should the filament voltage be less than 0.525 voit ov greater than 
0.725 volt. 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak taverse Plate Voltage# ..20)1a200. Ses... RL eWheyY. eeeeasingl 82502 volts 
EF IOCMETONE oo ic ccineies ached oh Ly Sora LA Sn, SHotaie adalat Li mA 
mere MEMO OUPTONE 6 oy le ee he en ei ckaououn ve bd baie kwks 0.6 mA 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


©The de component must not exceed 7000 volts. 


1X2A Refer to chart at end of data section. 
HALF-WAVE ! 
VACUUM RECTIFIER 1X2B 
Miniature type used as a rectifier in high-voltage pulse 
circuits of black-and-white television receivers and as a 
focus rectifier in color television receivers. Outlines 
section, 7A; requires miniature 9-contact socket. Socket 
terminals 3 and 7 may be used as tie points for com- 
ponents at or near filament potential. For high-voltage 
and X-ray safety considerations, refer to type 1G3GT/ 
1B3GT. 
Filament Voltage (ac) ..........4% Bessscto Fs, acai Bo Bere tata Falta telu Mute lates 3 Seem 1.25* volts 
Prrameen CUPFENt 2. Ake Se I. EGR SWE UA SSCA SEES SEE OLE bee 0.2 ampere 


Direct Interelectrode Capacitance: 
Plate to Filament and Internal Shield (Approx.) ............ 1.0 pF 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 
1.45 volts. 


Puised Rectifier - 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values} 


Peak-Inverse-Plate Voltagve# 2332 £90 (R RS. CARD EARIR ALE... 220008 volts 
OREM MMEIEPPOT.D cic cc. uae ee oe tt ree ee eee Oe rae a ees 45 mA 
Aen Elate: (CUPreNt tracts cy acsrels « vamhete te hls apocrine oe o legs + ace Wye 6 Se 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of TMA ............-0 00 cee 100 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
*The de component must not exceed 18000 volts. 


Refer to chart at end of section. 2A3 
Refer to chart at end of section. 2A5 
Refer to chart at end of section. 2A6 


Refer to chart at end of section. 2A7 
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2AF4A Refer to chart at end of section. 
2AF4B Refer to type 6AF4A. 
9 AH2 HALF-WAVE 
VACUUM RECTIFIER 


Duodecar type used as a rectifier in high-voltage pulse 
circuits of black-and-white television receivers. Out- 
lines section, 9A; requires duodecar 12-contact socket. 
Socket terminals 4 and 10 may be used as tie points 
for components at or near heater potential. For high- 
voltage and X-ray safety considerations, refer to type 
1G3GT/1B3GT. Heater: volts (ac/dc), 2.5; amperes, 0.3. 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak iinverse Plate sVoltace# [00. A.ccce oa deere or eee aie eal an oeinmers 30000¢ volts 
Peak Plate, «Current siege, SHORT Ee, Ce ee. ARR, ee. SS 80 mA 
Average Plate’ Current (f. 0.64. cee ns) CORO UD ike Reels RN ore 1.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 MA ............00 0000 ee 100 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
e The de component must not exceed 24000 volts. 


9 AS2 HALF-WAVE 
VACUUM RECTIFIER 
Duodecar type used as a rectifier in high-voltage pulse 
circuits of black-and-white television receivers. Outlines 
section, 9B; requires duodecar 12-contact socket. Socket 
terminals 4, 7, and 10 may be used as tie points for 
components at or near heater potential. For high-volt- 


age and X-ray safety considerations, refer to type 
1G8GT/1B3GT. Heater: volts (ac/dc), 2.5; amperes, 0.33. 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Reakminversemmlate . VOlLaS eH. vu. | aie pena eon adel enodo coe Rei Ree 30000¢ volts 
Bealusl late GOrpente@ wit elo. 5 ieee awe acura dot iiasuskiaioaaueacava RAR: 80 mA 
Average ghlate sCurrentin age cg huis SRE Gide Ha os oo 6 008 0 eRe 1.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voitage Drop for plate current of 7 mA ..............000 100 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
e The de component must not exceed 24000 volts. 


9 AV2 HALF-WAVE 

VACUUM RECTIFIER 
Miniature type used as a high-voltage, low-current 
pulse-operated focus rectifier in color television re- 
ceivers. The filament of the tube can be operated 
directly across the filament winding of the horizontal- 
output transformer without a series voltage-dropping 
resistor. Outlines section, 6B; requires miniature 9- SU 
contact socket. For high-voltage and X-ray safety con- 
siderations, refer to type 1G3GT/1B3GT. 
Filament gVoltage’ (ac) cu... cane owbs 20 eppeetuueren tan Melriy Anpueastave tie 1.8 volts 
Filament Current; oedect. ceed tincccccueakcn aoe tutor ne ieee a mrepeaede cieoredaicveeeetene 0.225 ampere 


Direct Interelectrode Capacitance (Approx.): 
PlateX ted Filament. sais eis cv ols eethd ok ee eee etorstand ANY cle Ree a 0.8 pF 
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-Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


wen inverse eruate Voltage?! ooo... ccc kas cnc an bho date. oe 8250** volts 
MOREE ARVO AOOFPENE 9. ck cts ca ets cdavccne hate Sen. romtiend 50 mA 
Ee eS BO CEM MY TONG. U0. wus ao ua ielels cada CRA doe K aa eueaeebanes 0.6 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of. 1 MA .............ccccee 20 volts 


# Pulse duration must not exceed 15% of a horizontal seanning cycle (10 microseconds). 


** Under no circumstances should this absolute value be exceeded; the de component must 
not exceed 7000 volts. 


Refer to chart at end of section. 2B7 
HALF-WAVE 
VACUUM RECTIFIER 2BJ2 
Miniature type used as a rectifier in high-voltage pulse 
circuits of transistorized black-and-white television re- 
ceivers. Outlines section, 7A; requires miniature 9- 
contact socket. Socket terminals 3 and 7 should not be 


used as tie points for external-circuit connections. For 
high-voltage and X-ray safety considerations, refer to 


SRT type 1G8GT./1B3GT. 
HACAteEMeVOltaee (AC/0C) akon eas oo 8 bbe dy win wieinie sale e's a are @UeM eee 2.3 volts 
ICAL CHEMO UPTONE: 2. arate cias 6c) 2 ut cus: Mts: Ponce WAAR cde ca eel 0.3 ampere 
Direct Interelectrode Capacitance: 
Plate to Cathode, Heater, and Internal Shield ................ 1 pF 
Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Peniwwurnverses tlate Voltavexe) ) otic sel sk ce keeles we cteeceeens 20000 volts 
PORmALemOULFEnt © SEM Ato nt RNR EL SA ER De Bee Ri ore ee 80 mA 
Averaccs, Plate, Currengs7. 3.4 cure dh ce, les one fire co GURES Dee Pa Diem 008 1 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 7 MA ..........500c cee 80 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
Refer to chart at end of section. 2BN4 
Refer to type 6BN4A. 2BN4A 
| Refer to type 6CW4. 2CW4 
| 
: Refer to type 6CY5. 2CY5 
Refer to type 6DS4. 2DS4 
Refer to type 6DV4. 2DV4 
Refer to type 6DZ4. 2DZ4 
Refer to chart at end of section. 2E5 


HIGH-MU TRIODE 2EG4 


Nuvistor type used as a grounded-cathode, neutralized 
rf amplifier in vhf tuners of television’ and FM re- 


ia INDEX=LARGE LUG ceivers. Outlines section, 1; requires nuvistor socket. 
| @=SHORT PIN—IC 
12AQ 
peemver Voltage (ac (eV ors) ss. Gow iwiselledi le bids soc n'ee's evee's sipiura,e ham AY volts 
6 Bmpere 


gee ta a 
® 
ES) 
Cu 
® 
K 
Q 
S 
4 
® 
3 
Ca 
* 
° 
. 
. 
Te 
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Heater Warm-up Time (Average) ............- Aa AR ic vib wre Sivisielats fe 
Peak Heater:Cathode’ Voltawe: i) cise cccxe cargoes pe ale ose take ceuh ous ores " 


Direct Interelectrode Capacitances (Approx.): 
GridhtoPRPlate cn os oe hg ia oe ares MEE net a tree. ol oheuerene otarerey 
Grid to Cathode, Heater, and Shell ........... 00. c ewe ece scene 
Plate to Cathode, Heater, and. Shelhus a3 3e Ka eee eee a ee 
Plate to Cathode LL Rg RCRD gid. toe a IES oe eR aN eth the hied nietrchal stat gute 
Heater’ to Cathode. .......5. ME eh Oke Bi piles acid 0 icine ashe tairce 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Supply. V oltasely.. « tedinicn. gat -totelgees. -beipheneeek. ete «She wishotate irae 
Pilate’ Voltawe two ers 6. leeks: sic ss OS Le ee Ec: OME RS RUM te toe ge eR ie 
Grid Voltage: 

WNeratives bias Value — 2 yc ces bis e OPN Rae eRe AR, BARES iis SLATE state 

Peakvor de! positive evalua OO. nee hs eee es de lee ae ee 
Plate: Dissipation, ie ax . 8a we 0 a ee en PR Rho. 
Cathod@cRimreention. oii kien co seep eee ROO ee oder es Arai giao RE Bato cn) sae 
CHARACTERISTICS AND TYPICAL OPERATION Characteristics 
PlavecStupply " Voltawe hn See ee ate ae Sr re 6 eee ae 110 
Grid/ Supply. ‘Voltage i). jet niet) oe ORE BOTS — 
Cathode-Biass Resistor: 436 a.c nics, ebtdew! sbaaacditen lsaets cesta ea St Be 1s 
Grid SReSIStOL gee ee ee sires cua br a ee ie sosie Un reed — 
Amplification} actonini sé .&. sere arid. Ree. 3 
Blate Resistance (A DPIOS IN. iy cen-tbeuu pee aeiher ence « 7000 
TYANSCONCUCLCATICR Mo eet hee cr cs ie mcs cane anerste 6 ete 9000 
Grid Voltage (Approx.) for plate current of 100 vA .. —5 
Grid Voltage (Approx.) for plate current of 10 nA .. —6.8 
PlatecGurren tires cree ee ra ones Deeds ose carne 6.5 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance :® 
For fixed-bias operation ig, Ghd bal LOR See cat og arate tes ale Donte tia > OS ee 
For, eathodé-bias operation, 4.....:......4.0 Seat ae. potas 


8 seconds 

+100 volts 

0.92 pF 

4.8 “pF 

1.8 pF 

0.18 pF 

1.6 pF 

300° volts 

135 volts 

—55 volts 

0 volts 

15 watts 

15 mA 
Typical 

Operation 

70 volts 

0 volts 

— ohms 

47000 ohms 

68 

5440 ohms 

12500 umhos 

— volts 

—— volts 

fi mA 

0.5 megohm 

222, megohms 


oA plate supply voltage of 300 volts may be used provided that a sufficiently large resistor is 
used in the plate circuit to limit the plate dissipation to 1.5 watts under any condition of 


operation. 
® For operation at metal-shell temperatures up to 135° C. 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-1209T} 


2EN5 Refer to chart at end of section, 
2ER5 Refer to type 6ERS. | 
 2FHS5. , . Refer to type 6FH5. 
2FQ5A | Refer to type GFQ5A. 
2FS5 Refer to type 6FS5. 
2GK5 Refer to type 6GK5. 
2GU5 Refer to type 6GU5. 
2HAS Refer to type 6HA5. 


2HQ5 , Refer to type 6GHQ5. 
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Refer to chart at end of section. . 3A2 
Refer to chart at end of section. — ~ 3A3 
3A3/3B2 


VACUT UM RECTIFIER 3A3A 
3A3A/3B2 


Glass octal type used as a rectifier in high-voltage 
pulse circuits of color television receivers. Outlines 

8EZ section, 14E; requires octal socket. Socket terminals 
1, 3, 4, 5, 6, and 8 may be connected to socket terminal 7. Socket terminals 
4 and 6 may be used as tie points for components at or near heater poten- 
tial. For high-voltage and X-ray safety considerations, refer to type 
1G38GT/1B3GT. 


Prealer Volare (ac) DATED. sucsid AR reba . Tene wc wee 3.15* volts 
ee REED ENA ee Re acs 5, Fis al ata nasus. Mey do Barada ¢ Gna bio wk mode w woe 0.22 ampere 
Direct Interelectrode Capacitance (Approx.): 

Plate to Heater, Cathode, and Internal Shield .............. 1.5 ° pe 


* Under no circumstances should the heater voltage be less than 2.65 volts or greater than 
3.65 volts. 
- Pulsed Rectifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Meximum Values) 
3A3A 3A3/3B2 


3A3A/3B2 ' 
Peak Inverse Plate Voltage# ............0ccececcas 30000 30000 volts 
Peaki Plate Current 27 Pst ee oe 100 ‘88 * mA 
AVeIny Cue ate? “OUTEETG. 2c has!) isl doce chee ae 2 Ded mA 
# Pulse duration must not exceed 15% of a horizontal scanning eycle (10 microseconds). 
Refer to chart at end of section. 3A8GT 
Refer to type GAF4A. 3AF4A 
Refer to type 6AL5. _SALS 
HK, 1s 7 NC ' “ 
HALF-WAVE 3 AT? 
VACUUM RECTIFIER 


Duodecar type used as a rectifier in high-voltage pulse 
circuits of color television receivers. Outlines section, 
9B; requires duodecar 12-contact socket. For high- 
voltage and X-ray safety considerations, refer to type 
1G38GT/1B3GT. 


Beene wereaer (Be /dedt ck GiGe Wid. sb ae cca wewaswassnevistwee ene 3.15 volts 
PEC Ce MUOUTT OIG HMM. co MTT AR SSS Noe aR ad naded de no dander 0.22 ampere 
Direct Interelectrode Capacitance: 

Plate to Cathode, Heater, and Internal Shield .............. AL: 1.5 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peon atrverse Plate Voltave# .. 0.000. oc ee ee ag 30000 volts 

Bree Piste Carrent.... «ta vasce ses snes oo aacee boner dea ce es ac eth 88 mA 

Average Plate Current o:iicisicisccelicssaraccteceescscerseeases 127 mA 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
Refer to type GAUGA. 3AU6 


Refer to type 6GAVG. 3AV6 
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3 AW3 HALF-WAVE 

} VACUUM RECTIFIER 
Glass octal type used as a rectifier in high-voltage pulse 
circuits of black-and-white television receivers. Out- 
lines section, 14B; requires octal socket: For high-volt- 
age and X-ray safety considerations, refer to type : 
1G38GT/1B3GT. Heater: volts (ac/dc), 3.15; amperes, Lc Le 
0.22% } 8EZ 

Pulsed Rectifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak: inverse) Plates Voltage#: .;ihins. ROTTS. UL ek: . RR 30000 volts 
Peak tPlates Cirren G4 4S cock cclncke coke Ad npcas hae an oe a ieee ieee: ae 88 mA 
Average #Pilatesi@urrents “Caen sus. fo nhae a Patsy gs 6.4, eke tyet pone Sonabus eas TG mA 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
3B2 Refer to chart at end of section. 
3SBA6 Refer to type 6BA6. 
3BC5 
3BC5/3CES5 Refer to type 6BC5. 
3BE6 Refer to type 6BE6. 
3BN4 Refer to chart at end of section. 
3BN4A Refer to type 6BN4A. 
3BN6 Refer to type 6BN6. 
3BU8 
3BU8/3GS8 Refer to type 6BU8. 
3BY6 Refer to type 6BY6. 
3BZ6 Refer to type 6BZ6. 
3C A3 HALF-WAVE 
VACUUM RECTIFIER 


Glass octal type used as a rectifier in high-voltage pulse 
circuits of color television receivers. Outlines section, 
14E; requires octal socket. Socket terminals 1, 3, 4, 5, 6, 
and 8 may be connected to focluarie’ 7 or to a corona 
shield which connects to terminal 7. Socket terminals 
4 and 6 may be used as tie points m or near cathode 8MH 
potential. For high-voltage and X-ray safety considera- 

tions, refer to type 1G3GT/1B3GT. 


Heaton Voltage #080) .n.diuacncaauqua ae en ayn ye utes i ea eRe 3.6 volts 
Heater 1 Giiient es oi. c.c celeste ceoctie © Bus 4 ecole eileen spe ieaeas 3 ete <del token ta eines 0.225 ampere 
Direct Interelectrode Capacitance (Approx.): 

Plate to Heater, Cathode, and ietteal US RT ED ier? 1.6 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltagrevin nok oe. conse citein stay sahara aiay Heres ales 30000 volts 
Peak: PlaterkCurrent’ acickia Gils wedacia yee oe tis coy ee teem. Mics! <P reicws ciatal 100 mA 
Average Plate! Gurrent. y siced oie deta ge beara ia ol tereteiece! © (enaie 2 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 11 mA ...............04- 100 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


3CB6 Refer to type 6CB6A. 
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Refer to type 6CE5. 3CE5 
Refer to type 6CF6. 3CF6 
Refer to type 6CS6. ~3CS6 
Refer to type 6CY5. 3CY5 


FULL-WAVE 
VACUUM RECTIFIER 3DG4 

Glass octal type used in power supplies of color and 
black-and-white television receivers and other equip- 
ment having high de requirements. Outlines section, 
19E; requires octal socket. It is especially important 
that this tube, like other power-handling tubes, be ade- 
quately ventilated. For discussion of Rating Chart, 
refer to Interpretation of Tube Data. Filament: volts 
(ac/dc), 3.38; amperes, 3.8. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


wesw “inverse Plate! Voltage Cee Ieee it a, PORE TOT AD : 1050 volts 
Peak Plate Current (Per ) Tee amperes 
Hot-Switching Transient Plate Current (Per Plate) 6.5 amperes 
AC Plate Supply Voltage (Per Plate, rms) See Rating Chart 
DC Output Current (Per Plate) See Rating Chart 
Bulb Temperature (at hottest point on bulb surface) 200 °¢ 


TYPE 3DG4 | 
E,23.3 VOLTS AC 
MAXIMUM OPERATING VALUES WITH: 
CHOKE-INPUT FILTER 
CAPACITOR-INPUT FILTER _ 


OC OUTPUT MILLIAMPERES PER PLATE 


200 300 


0 100 le) 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-10982TI 


TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 


AC Plate-to-Plate Supply Voltage (rms) ...........00 eee retwhedeAcPe 550 volts 
MeL. CEBACHEOTS oo Nl. «a ccsnians, AUR seus sarsimatorskarenarenerete kelgwonsnoweny 40 uF 
Effective Plate-Supply Impedance per Plate ...........00cceeeee ee 32 ohms 
DC Output Voltage at Input to Filter (Approx.): 

AL full-load’eGrrent ‘of -B50 MA. oi civese pinsrerpterdiaverstironenta g PREY 300 volts 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 350 mA (per plate) ...... 25 volts 


° Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum peak-plate-current 
rating. 


Refer to type 6DK6. 3DK6 
Refer to chart at end of section. 3DT6 
Refer to type 6DT6A. 3DT6A 
Refer to type 6DZ4. 3DZ4 
Refer to chart at end of section. SEA5 


Refer to type 6EH7. 3EH7 
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BEIT Refer to type 6EJ7/EF184. 
SER5 Refer to type 6ER5. 
OFH5 Refer to type 6FH5. 
3SFS5 Refer to type 6FS5. 
3GK5 Refer to type 6GK5. 


SHARP-CUTOFF 
3GS8 TWIN PENTODE 


Miniature type used as combined sync separator, sync 
clipper, and age amplifier tube in television receivers. 
Outlines section, 6E; requires miniature 9-contact 
socket. 


Heater “Voltage: (ac/dc) 9.3... sce eee re en ote eed telens Sioterel 3.15 volts 
Heater: (Current 3.2. cisscd alee as cin ees aie 6 oo 6 0 REIT SETAE priests chee $ 0.6 ampere 
Heater Warm-Up,.Time (Average). ..)...0 05 o.oo co we es win sie » © eyennuete 11 seconds 
Heater-Cathode Voltage: 
NEL ELY thee Age NE (CH al IO es Pe ign RA Wr can, 5 ay Ramen ee a +200 max volts 
A VOEG POU VRUUIE yes aves ace creed Slat Shel 5:14 1S oi-01-6 falls opiamanel's: saa oe ARTS onset S's : 100 max volts 
Direct Interelectrode Capacitances: 
Grid” No.3 ,to, Plate’ (Rach Unit) oie oe... teree © crels shevchslecs stale tere 2 pF 
Grid No.1 to All Other Electrodes ............cccccveccsveos 6 pF 
Grid No.3 to All Other Electrodes (Each Unit) .............. 3.8 pF 
Plate to All Other Electrodes (Each Unit) ...............20- 3.2 pF 
Grid No.3 of Unit No.1 to Grid No.3 of Unit No.2 .......... 0.015 max pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage,.(Each Unit)  .... 37 5. TUSMIRrROTIORRA ies Dee : 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage (Each Unit): 

Peak @positiveevalue ve . sc kev ies HOM A se cb ec + cheusdanend rene bo 5.0 eee 50 volts 

DC wnegative Value — hoo. bee oho eae Ne ee te Rae ee —50 volts 

DC “positive Value = o8 As de ek Se At fs one eM ike lodede’s oka ele Momiengahs oa Meas 3 volts 
Grid-No.2 “(Screen-Grid) {Voltage of 6...) 0. hc shea eee bent ey ale 150 volts 
Grid-No.1 (Control-Grid) Voltage, Negative bias value .......... —50 volts 
Cathode @@urment: 5 FR a Ae Re ee Gera eae Bucs cach san att gall saat Ue 12 mA 
Plate . Dissipation’ (Hach? Unit) 224. 2.0. epee aoneae. es cede cs ok ote 1.1 watts 
Grid-No:2™ input), 2 Pere ee eee eee ee ee eb ale 0.75 watt 
CHARACTERISTICS With Both Units Operating 
Plate Voltage (Hach. Unit) 5h b id cco hususncustonsnononevonwus 100 100 volts 
Grid-No.3 Voltage (Each Unit) ...............-000- —10 0 volts 
Grid-No.2 =, Voltage: fice). twos. 3S clageks Wee ia oboe aaa teas 67.5 67.5 volts 
Grid-No.1' Voltage riser hee ee es « s volts 
Piate+- Currents (Bach), Unit) i. acpscoueacl eye eee ne as — 2 mA 
Grid-No.2.) Current. “iteaea hye ici c ducconieakekosnl tlh osecese alle 6 3.6 mA 
Cathodes Currentar in ten. etic re cite tons cuentas weal ike 6.1 Weg mA 

With One Unit Operatinge 

lates: AV OlLASS Ha... Ae cinlols ehdge Rac outiokebens oeaee eau aoe 100 100 volts 
Grid-NO;S77 VOMAZe tite os ce erase eRe eae eatieueis 0 0 volts 
Grid-Noi2: WV oltagee Lic VG Gaal. Jee oti ows cermin A 67.5 67.5 volts 
Grid-No. Voltage... A Pee 2 POE TES, oe Ceres Aol 0 “ volts 
Grid-No.3 Transconductance .........0.cecceeeceece — 270 umhos 
Grid-No.1  Transconductance ............ccceeeeeeee 1200 — umhos 
Bheiter, COP Ont gos cis sia apoio lena oss padana ahedn Gina  Satatals aes ‘ — 2 mA 


100 se Ate . yvigiatte . abt owid. 'yfaanes Se Cid eel Betas — —3.7 volts 
Griaenet Voltage (Approx.) for plate current of 

LOO OM ee OS ceo neaload «x i Ut a te eee ? _ a volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Circuit Resistance (Each Unit) ...........cccceeceeees 0.5 megohm 
rid-No. Lelie: Seis tam C6 ooo.) vv0k skid aoe cote Ea ae oe © 0.5 megohm 


# Adjusted to provide a de grid-No.1 current of 100 microamperes. 
With plate and grid No.3 of the other unit connected to ground . 


3G6S8/3BU8 Refer to chart at end of section. 
SHAS Refer to chart at end of section. 


TECHNICAL DATA 


Refer to type 6HM5/6HA5. 
Refer to type 6HQ5. 
Refer to type 6HS8. 


Refer to types 6JC6 and 6JC6A. 


Refer to type 6JD6.. 
Refer to type 6KT6. 


Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 


Refer to type GAUGA. 
Refer to type 6AV6. 
Refer to chart at end of section. 
Refer to type 6BC8. 


Refer to type 6BL8. 


Refer to type 6BN6. 
Refer to type 6BQ7A. 
Refer to type 6BS8. 


Refer to chart at end of section. 


Refer to type 6BZ6. 
Refer to type 6BZ7. 
Refer to type 6CBG6A. 
Refer to type 6CS6. 
Refer to type 6CY5. 
Refer to type 6DE6. 
Refer to type 6DK6. 
Refer to chart at end of section. 
Refex to type 6DT6A. 
Refer to type 6EH7. 
Refer to type 6EJ7/EF184. 
Refer to type 6ES8. 
Refer to type 6EW6. 
Refer to type 6GK5. 
Refer to type 6GM6. 


Refer to chart at end of section. 


Refer to type 6GX7. 
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3HM5/3HAS 
3HQ5 
3HS8 
35C6 
3JC6A 
3JD6 © 
3KT6 
SLF4 
3Q4 
3Q5GT 
384 
3V4 
4AU6 
4AV6 
4BC5 
4BC8 


4BL8 
4BL8/ XCF80 


4BN6 
4BQ7A 
4BS8 


4BU8 
4BU8/4GS8 


4BZ6 
roa e 
4CB6 


4CS6 
4CY5 
4DE6 


4DK6 
4DT6 


4DT6A 
4EH7 
4EJ7 
4ES& 
4EW6 
4GK5 
4GM6 


4GS8 
4GS8/4BU8 


4GX7 
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4GZ5 Refer to type 6GZ5. 
4HAS5 Refer to type 6HA5. 
AHA7 Refer to type 5HAT. 


4HC7 DUAL TRIODE 


Duodecar type used for syne clipper and age-amplifier 
service in television receivers. Outlines section, 30E; 
requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 4.2; amperes, 0.6; warm-up time, 11 seconds; 
maximum heater-cathode volts, + 200 peak, 100 average. 


Ciass A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 
Plater V GLbae er oe eee ee eS cern he tee ee ere ecemeneee 2 550 
Grid Voltage: 
Positive=pias Valhies 522.5 .. a swat oe 0 
INevative-bias *valte ooh ccbesla ce ce Me ale — i600 
Peak Positive-Pulse Grid Voltage ...............006 60 
Plate "Dissipagiony: *976 SSP TteS... te: oP eG Ba 3 
CHARACTERISTICS 
Fisted MOUAGG gree et. cn eae a ele een ea oe aa ee 150 
Grid LV Ola aes Be. TR oR ee ee For es ok CO eine —1 
Ampliiication « Pactotes. << Sesric <6 ketene cs vise ee 3 
Plate§Mesistanc AGAPDTOK.) ic ioierterapelense sos sec cecaee 5200 
Transconductsnce, 2 diitcas «ay beet cr Rees 4400 
Plates Curkenngeen ities. Pleags onto . Ca. ee ee 18 
Grid Voltage (Approx.) for plate current of 10 pA . —13 
MAXIMUM CIRCUIT VALUE 
Grid-Circni® gResistance 12. c.oks chee ee eee 5 


12FR 

Unit No.2 
330 volts 
0 volts 
—100 volts 
—- volts 
ie watts 
150 volts 
—1 volt 

100 

53000 ohms 
1900 umhos 
1 mA 
—2.2 volts 
5 megohms 


# A bias resistor or other means is required to protect the tube in absence of excitation. 


4HM6 Refer to type 6GHM6. 
4HS8 Refer to type 6HS8. 
4HT6 SEMIREMOTE-CUTOFF 


PENTODE 


Miniature type with frame grid used in the if-amplifier 
stage of television receivers. Outlines section, 6B; re- 
quires miniature 9-contact socket. 


Heater: Voeltare “fac/de)ikanks shes ks e BS wR Ce Iels le 5 aleinte enon 
Heater GC ar rene oi. os bc i men oe ves a OR PROCES: seek: ee 5 
Heater oW arin-Ugs e IMe:- ce eon Cidews 4.4 emit e e cewek «tues Come hehe ore 
Heater-Cathode Voltage 

Pedice Va Neer ere cine cw we Lwsa kako tt BORN oe eee. ae 

Avera cel VAliewrriereee,.. on cs iho ea eda be eee Se oa ss) ee re 
Direct Intereleetrode Capacitances: Unshielded 

GridAN oA toeP latepeye). |. 2k, GE, AERIS. SEE. 3 0.051 

Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield. 235). a. 8.7 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
anieincernal Yorlicids Pe 8 oad ds. -55 cee wee 2.55 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate toy Olea eae. IO, cela inantsng dentine vensnepanesevewe ten onote etensiaeent tot teheteyenskere 
Grid-No.2 (Screen-Grid) Supply Voltage ........c ce ccee rece ceee 
Grid-No.2 WVOhare i ee eee ene 8s ES oe. 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value .......... 
Cathode = re vie. fois oo. cotati eure a earns + sae Miceenard ts: ae ae ta nt hdc een he 
Plate CDISSIPALIOR: DE 6 «6.05 «eo a ccote +o + APRN. Sods SEPA eee oe ee 
Grid-No.2 Input: 

For gtid-No:2 voltages up to 125 voltsé. .:.6..0.%...o8 «howe ee 

For grid-No.2 voltages between 125 and 250 volts .......... a 


4.2 volts 
0.45 ampere 
11 seconds 
+200 max volts 
100 max volts 
Shielded 
0.024 pr 
Sat pF 
3.0 pr’ 
250 volts 
250 volts 
See curve page 96 
0 volts 
25 mA 
225 watts 
0.6 watt 


See curve page 96 


1 *- 


TECHNICAL DATA ¥2h: 


CHARACTERISTICS 

Eater Supp Iy VOISARe . .. . Dalle cc vec ee aces sean es + Hale 6s dyigemlaue oe » 125 volts 
Graapano.o (Suppressor Grid) . on ccnresereroneserrerre Connected to cathode at socket 
Grid-No-vcnouppIyievpltage “AQee.s dt Set, Wie parted Gee ek care ea ge 125 voits 
MC AGHOde=tsIAS  RESISEOL fo. DNs chee eye cer aniey eens Satie a OF Fae 56 ohms 
PAlagteperesistanee  (ADDPOX.) cise ee 4 oie le o o's oo ewe: opiogy child sales eucuenn codons 0.148 megohm 
PPA AS OM OUT OCUR COM rhs Sickie s cikeva-c ols avehiue nie o-s\gbbplucs (Spshine dks 6. ass lease ks eens 5 14909 umhos 
OM ECEMOIUG HEIR gc ys bela oc cin maa eee Shae Dee ee A he ete as 15 mA 
GEIOaING Oo BAOURELEMG. cs cals i.) 2 aN aes FOE Beate ee PE EE leo eee os 4 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 100 ymbhos .. —4.5 volts 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cireuit Resistance: 


Bory nxed-bias; operation 2... ... 6. Mp EES 6 FSH HMR cee pee te eee 0.25 megohm 
For <cathode-bias operation (25.60. FF OST Ae We tes wee ce ogee 1 megohm 
43C6 
Refer to types 6JC6 and 6JCG6A. 4IC6A 
Refer to type 6JD6. 4JD6_ 
Refer to type 6KE8. AKE8 
Refer to type 6KT6. 4KT6 
Refer to type 5LJ8. 4LJ8 
Refer to type 6AM8A. 5AM8 
Refer to type 6AN8A. 5AN8 
Refer to type 6AQ5A. 5AQ5 
5AR4/ 
FULL-WAVE 
VACUUM RECTIFIER GZ34 


Glass octal type used in power supply of television re- 
ceivers and other equipment having high de require- 
ments. Outlines section, 18F; requires octal socket. It 
is especially important that this tube, like other power- 
handling tubes, be adequately ventilated. Heater: volts 
(ac/dc), 5; amperes, 1.9. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


enema ercemer late VOITALE  b5 ou ccs ois have cae sia o0 8G ered ins 6 sine oleate 1700 volis 
Renteiiateomoeurrentatrer Elate) 2 ential. eles cle tees oes Meee 825 mA 
Hot-Switching Transient Plate Current (Per Plate) ............ oe amperes 
AC Plate-Supply Voltage (Per Plate, rms, without load) ........ See Rating Chart 
Averaver Output, Current (rer Pilate)! \se eens Meee. 2 ec ete oe See Rating Chart 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Piate-to-Plate Supply Voltage (rms) .......... 450 550 volts 
Effective Plate-Supply Impedance per Plate ...... 160 200 ohms 
AVernCem OuEDUtEHOUTKENL, . ch dhi-c so eS Msate eee cis ees 225 160 mA 
DC Output Voltage at Input to Filter ............ 475 620 volts 


TYPE SAR4/GZ34 | 
8 £E-°5 VOLTS 


| 
MAXIMUM OPERATING \ 
VES WITH. 
CHOKE-INPUT FILTER 
CAPACITOR-INPUT FILTER 


OC OUTPUT MILLIAMPERES PER PLATE 


fe) 100 200 300 400 300 600 700 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
920S-jI3257T 
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TYPICAL OPERATION WITH CHOKE INPUT TO FILTER Hake 
AC Plate-to-Plate Supply Voltage (rms) .....:.<.. 450 550 volts 


Filter Input’ “Choke™. S3:OFfP acca eee als oes Od 10 10 henries 
Average Output Current ..5 0.0666 i cic ccc cccccacees 250 225 mA 
DC Output Voltage at Input to Filter ............. fe 375 465 volts 


CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 225 mA 


CRerige Plate ig ic cone ee oc srs ls eetalin stipha mea ere 4 patter ore = —_— V7 wolts 
5AS4 Refer to chart at end of section. 
FULL-WAVE 
SAS4A VACUUM RECTIFIER 


Glass octal type used in power supplies of television 
receivers having high de requirements. Outlines section, 
19D; requires octal socket. This type may be supplied 
with pins 8, 5, and 7 omitted. Vertical mounting is pre- 
ferred, but horizontal mounting is permissible if pins 
1 and 4 are in vertical plane. It is especially important 
that this tube, like other power-handling tubes, be ade- 
quately ventilated. Heater: volts (ac), 5.0; amperes, 3.0. For maximum 
ratings, typical operation, and curves, refer to type 5U4GB. 


SASS . Refer to type 6AS8. 
5AT& © _. Refer to type 6ATS8A. 
~BAU4 Refer to chart at end of data section. 


MEDIUM-MU TRIODE— 
SAV8 SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications, 
Outlines section, 6B; requires miniature 9-contact socket. 
Heater: volts (ac/dc), 4.7; amperes, 0.6; warm-up time 
(average), 11 seconds; maximum heater-cathode volts, 
+ 200 peak, 100 average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentede Unit 
(iatet VGlsaw Gare ie Te heres fer ona or earn deta aetna 300 300 volts 
Grid No.2 Supply Voltage .............. inet iobtercentots = 300 volts 
Grid-No.2 (Screen-Grid) Voltage .................. — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation Ves 6 oi MR oo bk ema anetet te tetenets 2.5 2 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ........ _~ 0.5 watt 
For grid-No.2 voltages between 150 and 300 volts — See curve page 96 
CHARACTERISTICS 
Plate’ Sapply Voltage }.cc5. 80 bic doe ade oe ess 200 200 volts 
Grid-No.2 Supply Voltave .....0) 0... eee. - = ~ 150 volts 
Grid-No:le0Voltage * Crp Pe eee bcs Bags ddohe elea a bls —6 — volts 
Cathode-Bias “Resistor |. ..5...0. cbs coh ca Gel eee eee — 180 ohms 
Amplification Factor (ree or Be her ee 19 -—- 
Plate’ Resistance (Approx:) | ...00. 0...4. bere nies 5750 3060000 ohms 
Trarnsconductance™, Sey Wes Ee es Peet he os he Bale 3300 6200 umbhos 
Plate? Current, er doh Mog peeaceeg tres de ra arte 13 - 9.5 mA 
Grid-No: 23 (Current {Ea ee Pala Aa Oe suk es — 2.8 mA 
artes Voltage (Approx.) for plate current of —19 —8 volts 
PEA. $e csp winter eee 5 Lille gape alan unran AOR hear itanchiotepbeesretbion < 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance :* 
For fixed-bias,, operation’ fo 7 ee Tee 0.5 0.25 megohm 
For cathode-bias operation .......0......0.0005 1.0 1.0 megohm 


* If either unit is operating at maximum rated conditions, grid-No.l-cireuit resistanee for 
both units should not exceed the stated values. 
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Refer to chart at end of section. 5SAW4 
Refer to chart at end of section. 5AZ4 


MEDIUM-MU TRIODE— 5B8 
SHARP-CUTOFF PENTODE 


622 Miniature type used as combined vhf oscillator and 


CapiK mixer in television receivers. Outlines section, 6B; re- 
rey quires miniature 9-contact socket. 
~ 9EC 
Meee OVO MMe (60/00) as aso scaigeus stholew ote crc t ny oie cone bo ic claenae ee 4.7 volts 
TREMP coe ne ee re ree homme. ‘ 0.6 ampere 
aeeacer, Varmint Time sisson Sk Pethearets 's 11 seconds 
Heater-Cathode Voltage: 
Ue 5 COL IGRR REI Dac tered er ok i air a il Diheungeaah dere +200 max volts 
WOT AGC (UAING «3... tn es Rees teh gle. ee ee, Wats ckatiers\«, 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
roo Intelt fon OGe ees  Vinldcad.. deere) woeetio’y. #! 1.7 pF 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield 1.9 pF 
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 1.4 pF 
Pentode Unit: 
PN OGR TRU LAALG (Berd, Chet al... wuts eves theqvaihs fives » oo otal e Ge, 0.05 max pF 
Grid No.1 to Cathode, Heater, and Grid No.2 ................. 6 pF 
Plate to Cathode, Heater, Grid No.2, and Internal Shield 2.6 pF 
Plate to Cathode, Heater, and Grid No.2 ............scceeeee 0.15 5 + pF 
Tiiee tid, 2o Fr entode’ Piste’. OE SE ee MEER 0.0078 pF 
eeritowe ric’ INo;.!' to ‘Tripde’ Plate '), Vee OMe eres OLE NRPS etd 0.0033 pF 
Penpoue’ = late to “Triode “Pilate.” Pt SE Oe BOR ene Yds 0.06 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Piace voltage SNPs ee ONS) BoM s Goveng Oo! 300 300 volts 
Grid No.2 (Screen-Grid) Supply Voltage .......... — 300 volts 
CeetanOre, Voltage) oie iis Adws SAT AMaes uo. Jae. — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
MUM MMBIDATIONY 5.5645 nieichctcink dice aiden cpebanechans 2.5 2 watts 
Grid No.2 Input: 
For grid-No.2 voltages up to 150 volts .......... — 0.5 watt 
For grid-No.2 voltages between 150 and 300 volts — See curve page 96 
CHARACTERISTICS 
Piatevoupply; Voltage | berdemhemeice td ederscaiateaet 4 200 200 volts 
Grid-No.2 Supply Voltage... 0.04.0. ee ll — 150 volts 
rig ViOMUAZ Eli... < fs ad. . DS UT aT lah ork ibimeonean ahaa —& — volts 
WAC ORCA BIAS | TLESISCOL iy srveasancteterrntertiesresic-co RRO ohawencery ise s — 180 ohms 
miapineation Factor 25 i OU chicad dds clone bine 19 — 
Plate’ Resistance (Approx.). j.'....) 040.6.) .ele. coche 5750 300000 ohms 
ETAUSEOMOGUCEATICE © |. gbbonsuleonatehcvsevogitenele-semiciomotynanctgnadrend 3300 6200 “mhos 
BR EEE ik, . Pith eBay ho etbevrcbranuhlnas harslove-clamd Ane 13 9.5 mA 
Gra.ce Current. .8:).. lol oe Pv hee — 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
Bohs oo kt EE RD cecdopondicotall acto couafinnna Broce. evabaaades 2 —19 —8 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance* : 
For fixed-bias operation ..........cccscececes . 0.5 0.25 megohm 
For cathode-bias operation ...............eeee%- 1.0 1.0 megohm 


*If either unit is operated at. maximum rated conditions, grid-No.1-circuit. resistance for 
both units should not exceed the stated values. 


FULL-WAVE SBC3 
AQ) oe VACUUM RECTIFIER 5BC3A 


r2) Pp, Novar types used in power supplies of radio equip- 
ment and television receivers having high de require- 
Fa” gqj Oy ments. Outlines section, 17C and 31C, respectively; re- 


124 RCA RECEIVING TUBE MANUAL 


quire novar 9-contact socket. Vertical operation is preferred, but tubes may 
be operated in horizontal position if pins 2 and 7 are in vertical plane. It is 
especially important that these tubes, like other power-handling tubes, be 
adequately ventilated. Filament: volts (ac), 5; amperes, 3. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse. Plate Voltages) eine ese. Ries Pao Fo weet Al Me - 3 1700 volts 
Peak Plate Current (Per =Piate)® @to6 4.0 2b BoM eR een es 1 ampere 
Hot-Switching Transient Plate Current (Per Plate)° ............ a) amperes 
AC Plate-Supply Voltage (Per Plate, rms) ...............-eeseee See Rating Chart 
Average Output Current (Per Plate) ........0. 0... cect eee See Rating Chart 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) ........ 600 900 1100 volts 
Filter-Input’ Capacitor® “si ¥.0.ie. Feo wes 40 40 40 uF 
Total Effective Plate-Supply Impedance per Plate 
DC Output Voltage at Input to Filter (Approx.): 21 67 97 ohms 
At load current of: 800 mA’ ............... 290 — —~ volts 
PATRI 64 2 Wan Sie RAM ii) ib ea — 460 — volts 
TGA Sie Bar. cae topes — — 630 volts 
PhO TMA Cer dene eects gs 335 — —_ volts 
TSS RMA. Ser oe. Se — 520 — volts 
1? sy Sk as ee So aa —— 680 volts 
TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) ........... 900 1100 volts 
EiltersInput (Choke UVa ie) Lark 2 ak. Bad Wale BR 10 10 henries 
DC Output Voltage at Input to Filter (Approx.): 
Attloadveurrent of: 79348 mA Goo .a. ns oo eee eee 340 aa volts 
OT DF Ae aaa «06 is ee — 440 volts 
L74 MA Fo yo BO OE ee 355 — volts 
137.5, mwAIAM. lassetn Dee... 8a —_— 445 volts 


°If hot switching is regularly required in operation, the use of choke-input circuits is 
yecommended. Such circuits limit the hot-switching current to a value no higher than that 
of the peak plate current. When capacitor-input circuits are used, a maximum peak current 
value per plate of 5 amperes during the initial cycles of the hot-switching transient should 
not be exceeded. 


« Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating for peak 
plate current. 


RATING CHART 


TYPE 5BC3 
E¢*5 VOLTS AC 


MAXIMUM OPERATING VALUES WITH: 
CHOKE -INPUT FILTER 
CAPACITOR<INPUT FILTER 
200iF—A 


OC OUTPUT MILLIAMPERES PER PLATE 
a 
oO 


(¢) 100 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE {WITHOUT pee 
5BE8 Refer to chart at end of section. 
5BK7A Refer to type 6BK7B. 
5BQ7A Refer to type 6BQ7A. 
5BR8 Refer to type 6BR8A. 
5Bir8 Refer to chart at end of section. 
5BW8 Refer to type 6BW8. 
5CG8 Refer to type 6CG8A. 


5CL8 Refer to chart at end of section. 
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Refer to type 6CL8A. 5CL8A 
Refer to chart at end of section. 5CM8 
Refer to type 6CQ8. 5CQ8B 
Refer to type 6CZ5. : 5CZ5 
Refer to chart at end of section. 5DH8 
FULL-WAVE 
VACUUM RECTIFIER 9DJ4 


Glass octal type used in power supplies of radio and 
television receivers having high de requirements. Out- 
lines section, 19E; requires octal socket. Operation in 
vertical position is preferred, but horizontal operation 
is permissible if pins 2 and 4 are in vertical plane. It is 
especially important that this tube, like other power- 
handling tubes, be adequately ventilated. Filament: 
volts (ac/dc), 5; amperes, 3. 
Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage ............ 0.00000. Aik i A Aa ° ae volts 
Peaks Plate..Current (Per *Biate) i i. .0.4 aos. oe. SOD. MRE... AA ampere 
Hot-Switching Transient Plate Current (Per Plate) ........... ‘ 5 amperes 
AC Plate-Supply Voltage (Per Plate, rms, without load) .......... See Rating Chart 
Average Output Current (Per Plate) .................. Bale Rc ete See Rating Chart 
TYPICAL OPERATION 
Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Mopare (rms, without load) 600 900. 1100 volts 
Milter-tipuc CADACILOL” tcicerd eet ls Sich one AGM Obedee cmos 40 40 — u 
Piteretaput. “CnOKGja. 2.1. ecu se Bale ce wee ee bees —- —~ 19 henries 
Effective Plate-Supply Impedance per Plate ...... 21 67 — ohms 
DC Output Voltage at Input to Filter (Approx.) .. 290 460 420 volts 
Perera omOruput ~CUTPENG . /sc0c ais as 6 0 sees oo. 6 ene aby Speke ane 300 275 275 mA 


e When capacitor values greater than 40 wF are used, the effective plate-supply impedance 
should be increased so that the maximum rating for peak plate current is not exceeded. 


RATING CHART 


TYPE 5DJ4 
E,*5 VOLTS “ 


ANI vA 
CHOKE — <INPUT FILTER 
CAPACITOR-!INPUT FILTER 


OC QUTPUT MILLIAMPERES PER PLATE 
a 
i] 


0 {co 200 300 400 = $00 600 

AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT. LOAd) 
Refer to type 6EA8. 5EA8 
Refer to type 6EU8. 5EU8S 
Refer to type 6EW6. 5EW6 
Refer to type 6FG7. 5FG7 
Refer to type 6FV8A. 5FV8 
Refer to type 6GH8A. al 


Refer to type 6GM6. 5GM6 


126 RCA RECEIVING TUBE MANUAL 


5GX6 Refer. to type 6GX6. 
5GX7 Refer to type 6GX7. 


5HA7 DUAL TRIODE 


4H8A7 


Duodeear type used as a syne clipper and age amplifier“tz@) 


in television receivers. Outlines section, 8A; requires 
duodecar 12-contact socket. Type 4HA7 is identical with 
type 5HA7 except for the heater ratings. 


12FQ 
4H AT SHAT 
Heater! Voltage (ge/dey?... sa opie tM Pee ee eS 4.2 5.6 
Heater, ,CarrenLypanedy sore! ae ee ha. tectee Ut. ageiee. bE th 0.6 0.45 
Heater Warm-up Time (Average) ..............0e0. 11 11 
Heater-Cathode Voltage: 
Pealt} Valueyn ol bier = cba acta. . el. . ee +200 max +200 max 
Average valien, 2. ose One ated. aousie st cada sie s ok 100 max 100 max 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 Unit No.2 
Riate. Voltage pee tony tees cine cn rietin eaten an Ree 330 330 
Grid Voltage: 
Positive-bidse Value eee eer on 2 cea, Lea ee 0 0 
Néegative-biasS value) 240.02 bone sag ok ae bbb bce —50 —50 
CAthadeVEULren tt tise eee on eee Cen ee ne 20 — 
PAS TOVISISSTNA TION ia Wha hase Stee © eee Mate te ee ne 2.75 0.3 
CHARACTERISTICS 
Plate sVoltag etme vee. ctinte eet ene en Sk ere Oe 250 250 
GridteVOltA REN ee eee et tne ee er tte —8.5 —2.0 
A pication ehaAclOn tect Same he ne eee heen 17 100 
Finte*Resistance “C(ADPDEON.) ". one ect ole er. 7700 62506 
PEMUSCONOUCTANCE bet. Ai: ast ote ee ee eee ee 2200 1660 
Plate, Curren tuhree >. 2p oe, Pen ee ee ere Oe 10.5 1.2 
Grid Voltage (Approx.) for plate current of 10 pA .. —24 — 
5HB7 Refer to type 6HB7. 
5HGS& Refer to type 6HG8. 
5HZ6 Refer to type 6HZ6. 
5J6 Refer to type 6J6A. 
5JK6 SHARP-CUTOFF PENTODE 


Miniature type used for if-amplifier applications in 
eolor and black-and-white television receivers. Out- 
lines section, 5C; requires miniature 7-contact socket. 


Heater Voltage (ac/de) 
Heater Current 


i i 2 
Sie RAN ie. eye) 8 al 8) ie, a ia) 4 9g) or iar wie! ia) em at.8 AO aie) Cas 6. 8 Fel wey wus, fehie fe BhatleL Savile 


SD 


Direct Interelectrode Capacitances: 
Grid -NOsk tos Plate) i ls even ae eR Rae ala 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield 


8 iF: are ere aie Fee, ‘rie Ww eileh lle arid Ie) o Pade wile at calle be le. skew ae 60 «© & 


Class A,. Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Pilate Voltage ; 


volts 
ampere 
seconds 


volts 
volis 


4.9 
0.45 
11 


+200 max 
100 max 


0.02 max 
9.5 


2.7 


275 


volts 
ampere 
seconds 


volts 
volts 


pF 
pF 
pF 


volts 
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Grid-No.2 (Screen-Grid) Supply Voltage ...........:....e0c08- ohare 275 volts 
G2hi-InG.2 Voltage». occa. 20. whee. BEAB Moco. LAT ka cee See curve page 96 
Cathode -Curtent. «0/00... Oe De eM Rh ce weet os YE ay oe eee 22 mA 
Re eTIeR OM EIONT oleh cleticieens «csvi a. Wee's Vale ak fOeseod 2h slabs oarale's 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts. ......:......ccceceece 0.6 watt 

For grid-No.2 voltages between 137.5 and 275 volts ............ See curve page 96 
CHARACTERISTICS 
ate, Moleee .........4.. ana. daew.. bailing. od oer. ory: 125 volts 
UP ie A alg Connected to cathode at socket - 
STH s PMOMALC Ss). coh we eer, OO Oe, BE NO ABA 125 volts 
Cathode-ieigs) Resistor <: ois. kore: cooweoia. ct. ob: tloe errand, At . 68 ohms 
PAGER OeItANC?S LA DDTOXS) Go 6 min bo cB sucks «hope eco elh NS AE, ohh iden of! 18000 surnhos 
PR ICPEOGORIANCS fi. OP GS AS EETSRUANE | hal d tae po ta 0.15 megohm 
Pp eeemerrenti.s rhe eire ty irerop-rale. 2 Oia}. okt, - 11.5 mA 
AC CSS Sill UG le eh ORDER Ae Sean me ig et ae eat onan 3.9 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 uA .......... —3.! volts 
Input Resistance at/ 44 MHz ....06).) 0600 000.0500. boo ee: 4000 ohms 
MAXIMUM CIRCUIT VALUE 
Grid-No,1 Circuit Resistance, for cathode-bias operation ........... 0.5 megohm 

Refer to type 6KD8. 5KD8 
Refer to type 6KE8. 5KE8 
MEDIUM-MU TRIODE— 5LJ8 
SHARP-CUTOFF PENTODE ALJ8 


G2p 

Miniature type used as combined vhf oscillator and 
2) ¢3p mixer in television receivers. Outlines section, 6B; re- 
quires miniature 9-contact socket. Type 4LJ8 is iden- 


GT Gip tical with type 5LJ8 except for heater ratings. 
9GF 
4LJ8 5LI8 

Eleater Yoltage {ac/de) -s...\.4....., 8°90 ain ht 2 4.8 5.6 volts 
eS ee a Sa a en an Mn ecw 9 0.6 0.45 ampere 
Heater Warm-up Time (Average ..........2....... 11 11 seconds 
Heater-Cathode Voltage: : 

ES SESE SS CESS SR GY A On) +200 max 200 max volts 

PPM VANE TIE rile iBT ds Ye Mlom feaetgons ceenie aicdone wi 100 max 100 max volts 

Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Detee  Voltawe od... dss. OBR. OBR den ccchince 280 280 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage .......... — 280 volts 
Grid-Nosz Voltare. «(2004 MAT STA 8 AOR ay, See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
REO MTII oo ba ede vec bk deec tela. 2 2 watts 
Ree NOI o's ap bosovaie «acs chs wile wale n cheb nc — 0.5 watt 
Cathode Current 5322.55. 6.) BST, TUS ee 20 20 mA 
CHARACTERISTICS 
meate Supply Voltage #)......,9%...... eben tee. 125 125 volts 
Grid-No.2 Supply Voltage ......0........-0.00205.. oe 125 volts 
CUE N OMAN cs moc aedeec see ee Connected to negative end of cathode-bias resistor 
Cathode-Bias FeSistor: —. 2.6.06. vei le chee dllad 68 33 ohms 
mimprneatsen Wactor . 230s Bee 40 — 
Plate Resistance (Approx.) ......... 00. cc ccc ceccvce 5000 125000 ohms 
PEOSEOMOUCEAMCE 27). To on icewis he sureromlt Sova folk ie 8000 13000 pMhos 
Weprenrerrreney fd OE .. c eoc tte ee, Be 13 12 mA 
eer irre TT. oe es TOE Le ee A oo 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
es UO, tthe ethee —6.5 —A volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.i-Circuit Resistance: 


For fixed-bias operation .............ececcuee ‘ 1.0 0.5 megohm 
For cathode-bias oepration ................... > 0.5 0.25 megohm 
Refer to chart at end of section. 574 

Refer to type 6T8A. 518 


Refer to chart at end of section, 5U4G 
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FULL-WAVE Poo NC 

VACUUM RECTIFIER SU4GB (4) 
Glass octal type used in power supplies of radio and 3) Ow 
eolor and black-and-white television receivers having 
high de requirements. Outlines section, 19E; requires p@ 7 ne 
octal socket. This type may be supplied with pins 3, eth 
5, and 7 omitted. Vertical mounting is preferred, but en © 
horizontal mounting is permissible if pins 1 and 4 are 5T 
in vertical plane. The coated filament is designed to 
operate from the ac line through a step-down transformer. The voltage at 
the filament terminals should be 5 volts at an average line voltage of 117 
volts. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. For discussion of Rating Chart and Opera- 
tion Characteristics, refer to Interpretation of Tube Data. Filament: volts 
(ac), 5; amperes, 3. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 
‘Pealcuinversemb late, Voltage) date sacs ae tet a se srens) opel erelateneler sie 1550 volts 


Peak” Plate’ Current’ (Per Plate rer, ee ook. on a Mable eeinns oi 1.0 ampere 
Hot-Switching Transient Plate Current (Per Plate) .............. = 
AC Plate Supply Voltage (Per Plate, rms). ..... cece ese e ec eeeoee See Rating Chart 
Average Output Current (Per Plate) ...... 0... bee eee ee eee i See Rating Chart 
TYPE 5U4—GB 
uw E,=5 VOLTS AC 
q 
a MAXIMUM OPERATING VALUES WITH: 
« -CHOKE-INPUT FILTER 
a CAPACITOR -INPUT FILTER .. 
tt 
a 
= 
a 
3 
= 
- 
P=) 
e 
2 
(o} 
oO 
(2) 
Cs) 100. 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
82CS-8450TI 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) ...... 600 200 1100 volts 
Fiiter-Input. Canacitor*® — meee. «a. 9.) ae ieee 40 40 40 uF 
Total Effective Plate-Supply Impedance per Plate 21 67 97 ohms 
DC Output Voltage at Input to Filter (Approx.): 
150 mA .,.. 335 — — volts 
At half-load current of 137.5 mA — 520 — volts 
81 mA é — — 680 volts 
300 mA ...... 290 a — volts 
At full-load current of DTD ar Acai actos —- 460 a volts 
162,,.MA. ese — -—— 630 volts 
Voltage Regulation (Approx.): 
Half-load to full-load current ..............4.. 45 60 50 volts 
TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) .......... 900 1100 volts 
Kilter-Input! Choke, 384. 5a) bes 5 bab ele alee tuts ole oie 10 10 henries 
DC Output Voltage at Input to Filter (Approx.): 
2 : Aart: Gem oa ¥ 2 © Mae a 355 — volts 
At half-load current of { 187.5 ‘mA oa. ‘ pee A455 volts 
“1. , 348 Pim Ab Rea. 340 — volts 
At full-Joad current of { Brim Awe : one 440 waits 


Voltage Regulaton (Approx.): 


Half-load to” full-load current ........ece. AA PGE OC 15 15 volts 


te 
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#1f hot switching is regularly required in operation, the use of choke-input circuits is 
recommended. Such circuits limit the hot-switching current to a value no higher than that 
of the peak plate current. When capacitor-input circuits are used, a maximum peak current 
value per plate of 4.6 amperes during the initial cycles of the hot-switching transient should 
not be exceeded. 


* Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating for peak 
plate current. 


OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYPE 5U4-GB TYPE 5U4-GB 
E¢=5.0 VOLTS AC Ee=5.0 VOLTS AC SUPPLY FREQUENCY=60CPS 
SUPPLY FREQUENCY-= 60 CPS SOLID-LINE CURVES=CHOKES OF INFINITE 
CAPACITOR (C) INPUT TO FILTER: 40 UF INDUCTANCE 
TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE LONG-DASH LINES=BOUNDARY LINES FOR 

PER PLATE: CHOKE SIZES AS SHOWN 


CURVE]! 2 7 8 SHORT-DASH CURVES=REGULATION CURVES 
OHMS tt {1 20 36 52 67 82 97 


FOR REPRESENTATIVE 
CURRENT- AND -VOLTAGE BOUNDARY LINE ‘DEA’= 


CHOKE SIZES isa, 
CURRENT-AND-VOLTAGE BOUNDARY LINE ‘CBA 
SEE RATING CHART 


1S THE SAME AS SHOWN ON RATING CHART 


OC OUTPUT VOLTS AT INPUT TO FILTER 


DC OUTPUT VOLTS AT INPUT TO FILTER 


a Pa 
2 
: pes 


DC LOAD MILLIAMBERES 
92CM -8446T 92CM-8447Tt 
Refer to type 6U8A. 5U8 
Refer to types 6U9 and 6U9/ECF 200 29 
‘ 5U9/LCF201 
Refer to chart at end of section. 5V3 


Pob2 NG FULL-WAVE 
(4)__(S) VACUUM RECTIFIER SV3A 
(3) Om Glass octal type used in power supplies of color and 
. black-and-white television receivers and other equip- 
@ (7) ye ment having high dc requirements. Outlines section, 
dag I9E; requires octal socket. Vertical mounting is pre- 
ferred, but horizontal mounting is permissible if pins 
5T 2 and 4 are in vertical plane. It is especially important 
that this tube, like other power-handling tubes, be ade- 


quately ventilated. For discussion of Rating Chart, refer to Interpretation 
of Tube Data. Filament: volts (ac/dc), 5; amperes, 3. 


Full-Wave Rectifier 


MAXIMUM RATINGS (Design-Maximum Values) 

Pemiamtirnnorse st tate: Voltave st. ne ee he cs clot ike « oe te ade 1550 volts 
Reanceeiace “Cirrent, (rer Platey te ec tcc ct ere. AS 1.4 amperes 
Hot-Switching Transient Plate Current (Per Plate) ............- . 6.6 amperes 
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AC Plate-Supply Voltage. (Per Plate, rms,. without load) .:....... 550 volts 
Average Output Current (Per Plate) .............0. 2.0.00 .0020005 415° mA 


° With capacitor-input filter for ae plate-supply volts (rms, per plate, without load) = 470. 
TYPICAL OPERATION 


Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Voltage (rms) .......... 850 1000 volts 
Filter-Input "Capacitor@h <7)... 322. ee se . DE eee ss oes 40 —- BF 
Effective Plate-Supply Impedance per Plate ........ 50 — ohms 
Minimum Filter-Input Choke <2 ..0.. 2... ss esncssce — 10 henries 
Average,.Output-CGurrent ch bisweia seis ee ees 350 350 mA 
DC Output at Input to Filter (Approx.) ............ 440 390 volts 
CHARACTERISTICS 

Tube Voltage Drop for plate current of 850 mA (per plate) .... 42 volts 


» When capacitor values greater than 40 uF are used, the effective plate-supply impedance 
should be increased so that the maximum rating for peak plate current is not exceeded. 


RATING CHART 


TYPE 5V3A MAXIMUM OPERATING VALUES WITH: 
Eg=5 VOLTS AC CHOKE-INPUT FILTER 
CAPACITOR—INPUT FILTER 


DC OUTPUT MILLIAMPERES PER PLATE 


0 100 200 300 400 500 600 700 800 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 


5V4G FULL-WAVE 
VACUUM RECTIFIER 
5BV4GA 


Glass octal types used in full-wave power supplies hav- 
ing high de requirements. Outlines section, 25 and 
19B, respectively; require octal socket. The heater is 
designed to operate from the ac line through a step- 
down transformer. The voltage at the heater terminals 
should be 5 volts under operating conditions at an average line voltage of 
117 volts. It is especially important that these tubes, like other power- 
handling tubes, be adequately ventilated. Heater: volts (ac/dc), 5; am- 
peres, 2. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 


Peak Inverse. Plate. Voltage (0.0.45 < ccc bothers utadhs ouch eeticis «Bakes ofeach 3 1400 volts 
AC Plate-Supply Voltage (Per Plate, rms): 

Withs capaciter-input (filter fy.e%. 4. Pi. Se... oes. 37 volts 

With: ‘choke-input filter .49-. «5. AcWscns i dkeebeia + seme t uve te eee 500 volts 
Peak ©Plates Curreite: (Chereve1ate)™ cre occ ccc se tu ce fief si hte rereans 525 mA 
Average -OutputMOurrent S277, (0IOSeh . a at. PE) oe 175 mA 
TYPICAL OPERATION 

Filter Input Capacitor Choke 
AC Plate-to-Plate Supply Voltage (rms) ........ 750 1000 volts 
milter+Input; |Capacitor# tii1./, PERG) Vek. J 10 as BE 
Total Effective Plate-Supply Impedance per Plate .. 100 —- ohms 
Filter-InputMChoke#aut Ser Gee. sna scien ses se — 4 henries 
DC Output Voltage at Input to Filter (Approx.): 
At output current of 175 mA”) .~":..7....... 410 410 volts 


* Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating ior peak 
plate current. 


TECHNICAL DATA ) 131 


OPERATION CHARACTERISTICS 
FULL-WAVE RECTIFIER CIRCUIT 


TYPE 5V4-GA 
E¢=5.0 VOLTS 


TOT. EFFECT. PLATE-SUPPLY 
IMPEDANCE PER PLATE = 


OC OUTPUT VOLTS AT INPUT TO FILTER 


ce) 50 100 150 200 
OC LOAD MILLIAMPERES 
92CM~-6030T2 


Refer to type 6V6. 5V6GT 
‘ 5W4 
Refer to chart at end of section. 5W4GT 
Refer to chart at end of section. 5X4G 
Refer to type 6X8. 5X8 
Refer to chart at end of section. 5Y3G 
FULL-WAVE 
ea VACUUM RECTIFIER SY3GT 
pp, Glass octal type used in power supplies of radio and 
(6) television equipment having moderate de requirements. 
Outlines section, 18E; requires octal socket. Vertical 
AN mounting is preferred, but horizontal mounting is per- 
Ono missible if pins 2 and 8 are in horizontal plane. It is 
NC F especially important that this tube, like other power- 
5T handling tubes, be adequately ventilated. For discussion 


of Rating Chart and Operating Characteristics, refer to Interpretation of 
Tube Data. Filament: volts (ac), 5; amperes, 2. 


Full-Wave Rectifier 


Peak pinverse..Plate Voltage. och. Dens abeecceohcl. onal Here 1400 volts 
Peat pe iatenCurrents (Per Plate) i073)... ewe heen ela dent nn eee 440 mA 
Hot-Switching Transient Plate Current (Per Plate)! \.dock My hae 2.5 amperes 
AC Plate Supply Voltage (Per Plate, rms) ...................... See Rating Chart 
De Oetput Current:( Per Plate)-40) ion... 0 beer err tk ee See Rating Chart 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) .......... 700 1000 volts 
Filter Input Capacitor* ....... eat Tit ae, Sa PL eS 20 10 uF 
Effective Plate-Supply Impedance per Plate ...... 50 140 ohms 
DC Output Voltage at Input to Filter Vere otaata) y oe : ; 
fe 0: Se Ae 90 — volts 
At half-load current of mA aS an 610 volts 
A NBA 6. 6 beads 360 — volts 
ea weuli-ipad furrent of 94) oe ma 1S)! ote: == 560 volts 


Voltage Regulation (Approx.) : 
Half-load to full-load current ..... d Uinta vireo ORG 40 50 volts 
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RATING CHART 


type 5Y3—-GT 
E,=5 VOLTS AC 


OC OUTPUT MILLIAMPERES PER PLATE 


0 100 200 300 


MAXIMUM OPERATING VALUES WITH? 
CHOKE-INPUT FILTER 
CAPACITOR -INPUT FILTER 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
9 


2CS— 73S6T2 


TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 


AC Plate-to-Plate Supply Voltage (rms) ... 


Te Sam A. Wh oe 
At half-load current of 625 mA... 
150 mA ... 


At full-load current of 
‘Voltage Regulation (Approx.): 


Half-load to full-load current .......... 


OPERATION CHARACTERISTICS 
FULL- WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 
TYPE 5Y3-GT E=5.0 VOLTS AC 
FILTER- INPUT CAPACITOR 
=l0uF 
TOTAL EFFECT. PLATE— 
SUPPLY IMPEDANCE PER 


£0 OFME,ERR,.. 
PLATE 


140 OHMS FOR 
CURVES 6-8 


ADK= SEE RATING 
CHART 


Dc OUTPUT VvoUTS AT INPUT TO FILTER 


SY 


i; 
[ 
KS 


alae: 
AAW, 

1 pe] 

a4 


.°) ~ 40 80 (20 160 


DC LOAD MILLIAMPERES 
92CM-73950 


ee Wa. 6, je) 50) aie) Bie Gemeue Memel,s {41s 6 6 us 


bas: deaths . 700 1000 volts 
HE a : 10 10 henries 
yee Ae 270 — volts 
ey ate Bs : —_ 405 volts 
Soe ee F 245 — volts 
eee ae _ 380 volts 
we Abpsie 25 15 volts 


OPERATION CHARACTERISTICS 
fFULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 
TYPE SY3-GT E,=5.0 VOLTS AC i 


m= CHOKES OF _ INFINITE 
t{NDUCTANCE 


*eeeeCHOKES OF VALUES 


U Vaal) 
— BOUNDARY LINE FOR 


SHOWN 

CHOKE VALUES SHOWN 
CEK=SEE RATING 
CHART 


y pe 
AS SHOWN T leuf 


y VIS s * 
N N H 
‘ aS | 
¢ 
. / 
c 


BVO 
' | 


H Pa, =} 
r\ \ esol | | Nat [oda 
2 \ Ree, 2 ; x ‘4 


0 40 80. 120 160 
OC LOAD MILLIAMPERES 
92CM-73949 
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* Higher values of capacitance than indicated may be used but the effective plate supply 
impedance may have to be increased to prevent exceeding the maximum rating for hot- 
switching transient plate current. 

# This value is adequate to maintain optimum regulation in the region to the right of 
line L = 10H on curve OPERATION CHARACTERISTICS with Choke Input to Filter, 
provided the load currents are not less than 35 mA and 50 mA, respectively, for plate-to- 


plate supply voltages of 700 and 1000 volts (rms). 


Refer to chart at end of section. 5Y4G 
| : 5Y4GA 
Refer to chart at end of section. 5Y4GT 
Refer to chart at end of section. 5Z3 | 
Refer to chart at end of section. 5Z4 
Refer to chart at end of section.  6A3 
Refer to chart at end of section. 6A6 
Refer to chart at end of section. 6A7 
Refer to chart at end of section. 6A7S 
Refer to chart at end of section. 6A8 
. ' 6A8G 
Refer to chart at end of section. 6A8GT 
H NC 
ie ... HIGH-MU TRIODE 6AB4 
(3) (6) Miniature type used as cathode-drive amplifier, fre- 
¥ quency converter, or oscillator at frequencies up to 
jae) ATP: 300 MHz in television and FM receivers. Outlines sec- 
0 tion, 5C; requires miniature 7-contact socket. Heater: 
P volts (ac/dc), 6.3; amperes, 0.15. For maximum ratings, 
5CE characteristics, and curves, refer to type 12AT7. 
Refer to chart at end of section. 6AB5/6N5 
Refer to chart at end of section. 6AB7 
Refer to chart at end of section. 6AC5GT 
Refer to chart at end of section. 6AC7 
LS 7) ST 


HIGH-MU TRIPLE TRIODE 6AC10 

\2)"' Duodecar type used in matrixing (color-difference) 
K1,(3) (o)Pt, circuits of color television receivers. Outlines section, 
8C; requires duodecar 12-contact socket. Heater: volts 


PT3 °T3 (ac/dc), 6.3; amperes, 0.6; average warm-up time, 11 
H H seconds; maximum heater-cathode volts, +200 peak, 
12FE 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


ROMERO OEE Amba ss ale dae med med eae Masada Rade RE 330 volts 
PACE ISIIDA TIONS fe ets ee OY nc eae ner eobesseevasdl 2 watts 
CHARACTERISTICS 

eNO CONS CMM M51 vy cee enamide sbkacramyuscakecye vp cobaoen tot, Nd tact 200 volts 
Dee ORR ESTO ANORES LON) Lucy os eprus as VB e hh eee cee One Lede 150 ohms 
ECO RION EACtOr. ... Aa. a ite. wtihtetceuc snecla ca eben, SUC Che oso Se 62 


PM ITeSIStANICe CAD DLORA)) ond favinsipucnice es pote dewe cas re ee See te 10700 ohms 
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Transconductance ........ benef Sivety od, watt tek eee . suteh. -eeennesis 5800 pmbos 
-Plate!' Current =. coietle gat, a2. Seis. LORS. ab RAS ENE 9. mA 
Grid Voltage (approx.) for plate current of 100 pA 1.... <dseeeee- —5 volts 
MAXIMUM CIRCUIT VALUE 
GridiCircuit ‘Résistance 66.0. 0 aes i oe ee ising eisiate st 0.5 merohm 
6AD6G Refer to chart at end of section. 
6AD7G Refer to chart at end of section. 


BEAM POWER TUBE— 
6AD10 SHARP-CUTOFF PENTODE 


Duodecar type used as FM detector and audio-fre- 
quency output amplifier in color and black-and-white 
television receivers. Outlines section, 8B; requires 
duodecar 12-contact socket. 


Heater Voltage (ac/de) ii tid. 6 ems wall ps + sine eee sees e ces 6.3 volts 
Heater Current ... 25. .-..- cece eee tees “eteas 2 eS. Tee See oe ase 1.05 amperes 
Heater-Cathode Voltage: 
Peak fwhltie . «os dasaps 00+ bing usbloer in: 10h Die 3 A-2t BD +200 max volts 
AVEYAPO WAIDE oss cdc ce ct os Mae ete se ees mites Ae > >  Padlagae es 100 max volts 


Direct Interelectrode Capacitances: 
Beam Power Unit: 


Criqmnvolito Plate F580 ho os pies ghee ee eed a gp ted ee st mee 0.26 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield .. ou. gue eee et eee ee emees 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield ......-... ee eeee eects in pias acs dee) Olesen as 11 pF 
Pentode Unit: 
Grid No.l to. Plate, co ao spipecowanys «e068 5 * we ens tus piece slnens 0.024 pF 
GridhiNe:s! to” Blate OREGON. «SAE ae on FERIA EES ole 3.4 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and. Internal Shield.) oo... tee nn cette ee oes ome oe pages pee ee & pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 
and Internal Shield of. ...5. 5 bcc cee re eee ene ene es 9.5 pF 
(ria No.1 to’ Grid Nao W ain Gs. feces oe og ec ps gee ce sae ee 6.12 pF 
Plate of Beam Power Unit to Plate of Pentode Unit ........... 0.34 pF 


Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PlatayVOUnGe Cds. RE BS. peas Bae ooh oie oe Sepia se sek aaa 275 volis 
Grid-No.2 (Screen-Grid) Voltage ........ 25. ee eee ee setters 275 volts 
Plate | Dissipation Hud (i. ee a Be ss je es SIT Ee Ae PLAS Oa © 10 watts 
Grid- No.2 dn put. os: ee Ma bw owiehe vie Sn a cusps #4 eihiece stale Be 6 eek gprs 2 watts 
TYPICAL OPERATION 
Platel Voltage. isto crs seis s ote s wlefee du eicne slags «rerele lols edyenanie ay suemensue rca 250 volts 
Grid-No.2,pVOllawe Fi aes. be ee ee ae CTR TO TS ea es 250 volts 
Grid-No.1 (Control-Grid) Voltage .......-. 0s eee e eee rere crete —8 volts 
Peak AF Grid-No.1 Voltage ......... 0.20 ese e cece cece erence ncecces 8 volts 
Zero-Signal Plate Current .........:eseeee ese e eee r eee e eter ercnes 35 mA 
Maximum-Signal Plate Current .........: cee eee cence eee ene enes 39 mA 
Zero-Signal Grid-No.2 Current... 06.06.60 eevee eee ene renee 2.5 mA 
Maximum-Signal Grid-No.2 Current 2.2... 0.0 sce e eee terrence 7 mA 
Plate Resistance (APProX.) .. 6... eee eee eee eee eee n erent e et ee eens 0.1 megohm 
Transconductance ...c 2. cee teen ee eet eee ne wee sere resererts 6500 pmhos 
TioadMResistance 4). kU Ui haa. VALS 5 Gel. oie). esas Bly s 5000 ohms 
Total Harmonic Distortion ....... 0.60: e eee eee ee eee teens 10 per cent 
MAXIMUM CIRCUIT VALUES 
Maximum-Signal Power Output ..... ccc cece cece eee ee te cee ences 4,2 watts 
Grid-No.1-Cireuit Resistance: 

For fixed-bias operation ......... ccc cece cece teeter er eerernes 0.25 merohm 

For cathode-bias operation ........ 06.0.0. eee eee eee tere eee 0.5. megohm 

Pentode Unit as Class A, Amplifier 

CHARACTERISTICS 
Plate Supply Voltage ............ ee Rie SAPP re abun soho 7. hy a 150 volts 
Grid No.3 (Control Grid) ........ eee eee eens Connected to negative end of cathode resistor 
Grid-No.2 (Sereen-Grid) Voltage .......... 6 cee ene cee eee eens 100 volts 
Grid No.1. (Control Grid) ....0.200-cecerehes- Connected to negative end of cathode resistor 
Cathode-Bias Resistor . 20.05 cleceecs ccc sc tweens ae One w we 6 sim wale 180 ohms 


Plate Resistance (Approx.) ......... cece erect teeter eee 0.11 megohm 
Transconductance, Grid No.1 to Plate 2... 6.6. c eect eee eee eens 3400 prohos 


an 
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Transconductance, Grid No.3 to Plate 
I aR i TE ie ee ere A EL apees area incsd «urine binw ined 
TERE AGUEEORY oS ccs shes Geet Che es Lae. Me ok toae. ee 
-Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... 
Grid-No.3 Voltage (Approx.) for plate current of 20 wA .......... 


Pentode Unit as FM Sound Detector 


MAXIMUM RATINGS (Design-Maximum Vaiues) 
My Py 5 AC ean Bevin ah. tude «Rie «, Wh dada ds uke tho tie vias dhadiwren whe 
Grid-No.3 Voltage: 
Negative-bias value 
OSIMIVEHDIAS VAIUC Sis caccseiapyPbiaels secede de sede e Mellon cco RS ROR ines 
Grid-No.2 Supply Voltage 
Grid-No.2 Voltage 
Grid-No.1 Voltage: 
Negative-bias value 
Positive-bias value 
Plate Dissipation 
Grid-No.3 Input 
Grid-No.2 Input: 
~ .For grid-No.2 voltages up to 150 volts ....................0005 
For grid-No.2 voltages between 150 and 300 volts .............. 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Circuit Resistance 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation 


reer e ere eee m6 46) ea, pl ete ete: ta tele le ters te waiters tee ls ele edna leo @ 


wtich elie” af 0! ef oh es aha’ ene! e* af eof 57° 0% Bt et oleh ee! oto! a ahs) c! eh ee as eel e 


pee be @! of © ete) ao 6 eek eh awe" 6 ete! ote) & 0) 6) 00! as ot a4 6 0 ee 6 Sl era e720 ee at oe 


Ce a er 


CeCe ee 2 


em mem me melee wm ee ee ee awe sine ee eer sere aes vereseervresres 


Descente eoee tee eet aces rtereescerge tov eee die ec enseerve te 
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600 pmhos 
3.2 mA 

= em mA 
—4.5 yolts 
—T volts 
390 volts 
—100 volts 
25 volts 
300 volts 
See curve page 96 
—50 volts 
0 volts 

1.7 watts 
0.1 watt 

1 watt 


See curve page 96 


aft ROVER SU EB He Rt Mea Swot. ot. te 0.68 megohm 
AEN A Wk BFA tet MMR TR, Pee a ated ane Aol a « 0.22 megohm 
HOMmCAtROGE-DIAS OPeratiON 2.60605 su ceca ee Ged egiecweecee tana 0.47 megohm 
Refer to chart at end of section. 6AE5GT 
Refer to chart at end of section. 6AE6G 
Refer to chart at end of section. 6AE7GT 
HALF-WAVE 6AF3 
VACUUM RECTIFIER 12AF3 


Miniature type used as a damper tube in horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 7C; requires miniature 9-contact socket. Socket 
terminals 1, 2, 3, 6, 7, and 8 should not be used as tie 
points. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. 
Type 12AF3 is identical with type 6AF3 except for 
heater ratings. 


6AF3 12AF3 
emer ewotage (ac/dc) .......1P8S.. QS... 08... 2 2 6.3 12.6 volts 
Beaten PCOUTTen th 4)... Rw. eek NIE, Siew L.2 0.6 amperes 
Heater Warm-up Time (Average) ................. — 11 seconds 
Damper Service 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Reamelinverse late: Voltage 2.2. ehh Shee esa os bau eves 4500 volts 
iEradite | DETER) GAGiEBig WS 0) opine eal ie le in see ea Lacs am 750 m 
Rane OME LAMONT TOLL G ieee cag. tee ode Aeon, eau neg ia ah na gthgg We or She Chee ae Bie 185 mA 
Bulb Temperature (At hottest point) ........... 00. cece eee ewes 210 °C 
Heater-Cathode Voltage: 

EEE AAI Eo, oe te lhe oil s So elslsi 6 duétonn o ote hte +300 —A4A500 volts 

SO MW IMS SS Itai gs evétene & orore arguuy beg aon a eb +1006 —1i000 volts 


3 Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds), 


MEDIUM-MU TRIODE 


6AF4 
6AF4A 


2AF4B, 3AF4A 


Miniature types used as local oscillators in uhf tele- 
vision receivers covering the frequency range of 470 
to 890 MHz. Outlines section, 5C and 5B, respectively; 
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require miniature 7-contact socket. Types 2AF4B and 3AF4A are identical 
with type 6AF4A except for heater and heater-cathode ratings. 


6AF4 
) 2AF4B 3AF4A 6AF4A 
Heater Voltage “(ac/de), owic,. bn -Beteee a - ESE: oe 2.35 3.15 6.3 volts 
Heater Current. | er eer e cee re apencme ore creer 0.6 0.45 0.225 ampere 
Heater Warm-up Time (Average) .............- 11 il — seconds 
Heater-Cathode Voltage: 
Peal Values oo sien ee oso avele oa east Seay RS eaten +180 max +50 max +50 max volts 
Average valli@an.. .U 6 suscrer ree meoukren oats 100 max 25 max 25 max volts 
Direct Interelectrode Capacitances :¢ 
Grid’ to” Plate 5 sore ea dee i cae a eeu Nos ee encase Reg ee eousis 1.9 pF 
GridstorCathode and Heater ioc cceeiiepsueacacususvewsn-yol-sensdokonen aod peace abaeeeue 2.2 pF 
Plate to Cathode and Heater vs. ccs 6 ee ere ee a cdaeneersleatols 1.4 pF 
Heater to Cathode (External Shield connected to plate) ...... 2.2 pF 
« With external shield connected to cathode, except as noted. 
Class A, Amplifier 
CHARACTERISTICS 
Plate Supply Voltage o14 o25 she = tu. os te ois hee ie eee ee Eves ies 6 80 volts 
Cathode-Bias* “Resistor! 02 wees is eae mee ete ee tie teats leas ds 150 ohms 
Amplifientionr? Factor? ®. .. 20542 0G... SA ae 2 ES cc tees + te ae 13.5 
PlatemResistancem MADDOX.) tea tcp sods cer pepeed eee ie gee CR 2100 ohms 
WrANSCONGUCTAN CO oon tic oc e cued cal eRe ales ee a ert eee teh a! OREN tia dalie’ oie nee ane e 6500 pemhos 
Pldtems@ i rren te wee och oh ek cee al ea cl an PL eN asa eeeh saeco ec nge ans Lis mA 
TYPE 6AF4A 
wo 
us 
or 
ul 
a 
= 
<q 
a 
2 
= 
a) 
a 
=) 
ri 
oO 50 100 {50 200 250 
PLATE VOLTS 92CS-7756Tl 
UHF Oscillator 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate BVioltaree See ee i heed ee is CR EA A SR caryn 150 volts 
GridvaVoltageNevative-bias  “ValGe  .. fit eletste ete otele sole ety sees —50 volts 
Grids, Current acticin ee ct Lot eanieni. ee antes nese ila i zd mA 
Pigtems Diss pation Were peewee ele .'s orcas Sle otlivt aa ea coleelgteene aos leis 6 eMail iaauieale! Susi emails 2.5 watts 
AveragesCathodes Curventae. 6 o.6co0 0 xno dae em opie « muck etemue us aunts wine: . 24 mA 
TYPICAL OPERATION AS OSCILLATOR AT 1000 MHz 
Plate Supply Voltage ... is so86 Gk GPO St 24 per CAPR. ons ws 100 volts 
Plate 1 Besa rere weg We hon eva ess eset ees teks asda ee el vaneee wast Sule islistion waa Monaits si 220 ohms 
GIG A REAISCO TMT «6b lw «obra Ale daknelln bru al Sieuerelelel 8 be salle Ghbnese Iw ona slats oa 10000 ohms 
Plate over tiete  ii iee kb ek weds Pe es Vee Oh som ee IN ‘ 17 mA 
Grid FOGLPENBECADDVORN oso Miele. 6 dies: 1 0) 5 oo a Ieee EG eve Batons P 750 pA 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
FOr fixed-DIas, MODETaAIOU fet ne ea aes oe uae ae caeaeeete i: Not recommended 
Fo6r!-cathode-bias’ Operation Eee , PER wae eleler  stenelat o\ ime 0.5 megohm 
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ELECTRON-RAY TUBE 6AF6G 


Glass octal type used to indicate visually, by means of 
two shadows on the fluorescent target, the effects of 
changes in the controlling voltages. It is a twin-indi- 
cator type and is used as a convenient means of indi- 
cating accurate radio-receiver turning. This type may 

TAG be supplied with pin No. 1 omitted. Tube requires octal 
socket. Heater: volts (ac/dc), 6.8; amperes, 0.15. Maximum ratings in indi- 
cator service: fluorescent-target volts, 250 max, 125 min; ray-control- 
electrode supply volts, 250 max; peak heater-cathode volts, 90 max. Typical 
operation: fluorescent-target volts, 250; fluorescent-target mA, 3.75; ray- 
contact-electrode volts (approx. for 0° shadow angle), 155; ray-control- 
electrode volts (approx. for 100° shadow angle), 0. 


Ppp BY Ce):..KPa DUAL PENTODE 6AF9 


N@ Se Miniature type used in television receiver applications. 
y Unit No.1 is used as a video output pentode, and unit 


kre, S3p) Se) No.2 as a sound if amplifier, age amplifier, or sync 
SP) Se Pp separator. Outlines section, 6L, except has 10-pin base; 
64 . requires miniature 10-contact socket. 
BePRG ery Olta@e  CAC/OUC) nc ocean Fo le lc Oe WE ees be en ow wean 6.3 volts 
PCAN CEO MERCIER Alt 5 ohio teicher eoBlan ec whic ele eke hae ees 0.85 ampere 
reme itester-Carnode Volare. oo... ck cece th ccs ete we nawus +200 max volts 
Direct Interelectrode Capacitances: Unit No.l Unit No.2 
Plate to All Other Electrodes (except grid No.1) 7 11 pF 
Grid No.1 to All Other Electrodes (except plate) 12 10 pF 
Pam riatia NO... ia oe eee 0.105 0.140 pF 
GHIGEENO a tOmELCATCI yao) csi) Hane os ool tle — 0.140 pF 
Plate of Unit No.1 to Plate of Unit No. 2...... 0.150 max pF 
Grid No.1 of Unit No.1 to Grid No.1 of Unit 
NSE CM cas inky pain he sai oe en ee 0.010 max pF 
Plate of Unit No.1 to Grid No.1 of Unit No.2 ... 0.100 max pF 
Plate of Unit No.2 to Grid No.1 of Unit No.1 .. 0.005 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 
Pipe supply Voltage .7r 7... Oe. ee raaacaeeebe 550 550 volts 
Pec yeas SUS oles, Bee. par eagseres 250 250 volts 
| Grid-No.2 (Screen-Grid) Supply Voltage ............ 550 550 volts 
GriGeINOs MV OIAL Oi isos goals sreieaie oe Cree eee 250 250 volts 
| Carhodcweurbentire..0 eso tle, Mo a oe 60 15 mA 
| NT i eo 's eas ws os 5, s gonelyesynate essen yunde oe 5.1 1.5 watts 
EIS NN eee eo ey a ob. ¢ oc0,0,4.0, 5.00486 0 4:3. a 4 mcasace 2.5 0.5 watts 
CHARACTERISTICS 
Re NMR ocr oe ot ot ce oe altie artis sheet eat 170 150 volts 
OS ee 0) <i oe er ere eee 170 150 volts 
| Grid-No.1 (Control-Grid) Voltage .................. —2.6 —2.1 volts 
Mu Factor, Grid No.1 to Grid No.2 .............05. 38 38 
| dumpernabsiesiatance ©). oy oiecers. lea bara aa). davk 0.032 0.16 megohm 
A PEMACOMMUGLA TICE Pr. 01.944. <a Aiois vamp +s sis © pesos e240 4s oushetese 22000 8500 umhos 
PeMtOe CMTPOUE orcas Teese. OL SER PONE 30 10 mA 
“SG ICICLE S20 oan a 7.2 3.0 mA 
| MAXIMUM CIRCUIT VALUE 
| Grid-No.1-Circuit Resistance ............0:0.0000es ; 1 1 megohm 
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6AFI1 DUAL TRIODE— 


1SAF11 SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. 
The high-mu triode unit is used for age keyer service, 
the medium-mu triode unit for syne separator service, 
and the pentode unit for video amplifier service. Out- 
lines section, 8C; requires duodecar 12-contact socket. 
Type 15AF11 is identical with type 6AF11 except for 
heater ratings. 

6AFI11 15AFI1 


volts 


Heater «Voaltawe ((AC/ dG). ie atic im scsscue.t oles susleat eee © suske 's 6.3 14.7 
Ti eatert GOrrent eee oe Se ee ples obedte etenel aaa te hae 1.05 0.45 amperes 
Heater Warm-up Time (Average) .........+...s00+ — 11 seconds 
Heater-Cathode Voltage: 

Peak “Value cen cee e estates, mee Mite o eto eetella ean rstetanie +200 max 200 max volts 

PR VOTAVE PAVALUE. 10s snle cle cintecaein ce lets e ease Oia makenOn tome) 100 max 100 max yolts 

Class A,. Amplifier 
Triode Triode Pentode 

MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 Unit No.2 Unit 
Plates. Voltare wnt ete mie iste eee etna eens lena 330 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........ — — 330 volts 
Grid-No.2. Volta@eeaie- des atres« feet: he gree Paatens — — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive- 

pias vale LAS. oes. be io tee ol eS 0 0 0 volts 
Plate! Dissipations:|. Accuses ad ib aeees bert. See at 4 1.1 2 5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...... _ — 1.25 watts 

For grid-No.2 voltages between 165 and 330 

VG LES IE ns ee ec ne ratte Gea RARE Rate ape romana tele — — See curve page 96 

CHARACTERISTICS 
Plate «Supply, Violtagea. a. sei 2h peice ci sls Mies as le 200 200 250 volts 
Grid-No.2 Supply, Voltagé-gad... a <i 9-5 oe eter decker — — 150 volts 
Grid-No ots OVolsaze: ; Siete he ee Ss Rchaehs © asker —2 — —' volts 
Cathode-Bias Resistors. sieves ae fae. ete ale sae —- 220 100 ohms 
Amplification) Facto ths Mee «molt ete sie, 5 steal 68 41 —- 
Plate Resistance (Approxy))i. 2.6.2.5. 64+ oe oe 12400 9400 68000 ohms 
‘Transconductance ssn: dveek hee oe tiga R eh Sc be 5500 4400 11000 pmhos 
Plate Currents) guiic cea ae hue ee ac ah eae Ms Fite oe ff 9.2 24 mA 
Grid-No. |Current. age Meee i ese > vd. «reuse Bee site — -= 4.8 mA 
Grid-No.1 Voltage (Approx.) for plate current 

OE TOO A ere ales Sine retala anata, ats aie ts oye ge al — —6.5 —10 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

For fixed-bias operation ..............e000% : 0.5- 0.5 9.25 megohm 

For cathode-bias operation .............06. ; 1 ri 1 megohm 

6AG5 SHARP-CUTOFF PENTODE 


Miniature type used in compact radio equipment as an 
rf or if amplifier up to 400 MHz. Outlines section, 5C; 
requires miniature 7-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 
ance-Coupled Amplifier section. 


TWeaater rv oltahe (ae AC) cis eitvnn as amewinnpie iene 6ankyaatiah Alene : 6.3 
MASAO, WOU PEEL. MeN eile eh riceiva Guale 16 Asin lolol we in wn wik ts Rell arbi 0) veellei Ok 6 to SMCS [ole 0.8 


Direct Interelectrode Capacitances: 
Pentode Unit: 


Grid™ No.1 to Plate} 34554 oe Ske ENE ORR RRR ROR ore 0.030 max 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal’ -Shield 3c 54 505s Ss CSE we AAA re 6.5 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Minter WyShield i och eee. aside Meith okee ns tete aie evans ‘ 1.8 
Triode Unit: 
Grid<iNotheto'pplatesand: Grid Nog nh, sees oe woes hoe en pas 2.5 


Grid No.1 to Cathode, Heater, Grid No.3, and Internal Shield . $.6 


volts 
ampere 


pF 
pF 
pF 


pF 
pF 
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Grid No.2 to Cathode, Heater, Grid No.3, and Internal Shield . 3 pF 
Plate to Cathode, Heater, Grid No.3, and Internal Shield <.. a a pF 
Class A, Amplifier 
: Triode Pentode 

MAXIMUM RATINGS (Design-Center Values) Connection* Connection 
Plate i 1S ies amaryl abe nt aie ae eh Rr ell gn 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 300 volts 
Grid-No.2 VLE ORION . . cveuper dete et fe. Pde: rant a See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate pbpissipation ..... MYA. APS. Moe) eae 2.5 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ......... — 0.5 watt 

For grid No.2 voltages between 150 and 300 volts — See curve page 96 
CHARACTERISTICS 
Plate Supply: Voltare:. ... aa eeee iin, Pere a, ae 180 250 100 125 250 volts 
Grid-No.2 Supply Voltage .......0.. 0.000.000. .00  s — — 100 125 150 volts 
@atnode-Bias, WRESistor i600. oes occa cee 330 820 180 100 180 ohms 
Amplineation Factor . 2. is Our kt eee wees BEDS 45 42 — — — 
Plate Resistance 1(Approx:) |... oe eee cee aw wils 0.008 0.01 0.6 0.5 0.8 megohm 
PE AAAS COMMU CER TACO Er 5 5. au os srrosiancdv'on ane gh ab de seatios de Rav expnyev'os ompriouye dts 5700 3800 4500 5100 5000 umhos 
ALCON COT GRUMRE css) ocs6 io caasslcl ocr ee hee Gan cl ah ees tee CARO eOe ASO) OT TS2IF 1G mA 
INO 52 COOUTPOTER 55) e ine SS eh cit WE Da LE Sah — — 1.4 2.1 2.0 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

UMM MEN oe i csancadtn etter ichen obsclal sd tronic 6b maser outros Fa — — -5 -—6 —8 volts 


* Grid No.2 connected to plate. 


POWER PENTODE 6AG/7 


Metal type used in output stage of video amplifier of 
color and black-and-white television receivers. Outlines 
section, 2B; requires octal socket. 


Heater /Valtage (ac/dc)  . 2s yp rs wing wince. corm os open 6 ate syorepaye oe ep aere se 6.3 volts 
Heater (Current ee... c.0eh Pe ES tt, BoP GA, he Mes SE Eee os 0.65 ampere 
Peak Heater-Cathode Voltage ...............c cc eee eee Setanta Ts F +90 max volts 
Direct Interelectrode Capacitances :¢ 
CEIGtINO LT toremate «Seu eeLO nae aE i a a Ra 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Shell, 
BIW URLCTNATESDICIO TF oro iccgos ss tus oor DR iss caavens SER Dele ene eee = 13 pF 
Piate to Cathode, Heater, Grid No.2, Grid No.3, Shell, 
and winternal Shields F..02u. ug aegis eed EM « ARSE SSG esa %.5 pF 


e Pins 1 and 3 connected to Pin No.5. 


Class .A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


ith a CoN TE LIZ Sah Os es sate gS cm Sy < elamSvrs Se day a> Geahe Won eave Ue amen cag vowe its Het dowenyAahon obey eps 360 volts 
MERTEN LUE Sema < 5s ah au ote cnich of pu sicak cacaonronshowstge Sear cbaviode) ah ol GcanSuessroneuete a CUSIP AND 300 volts 
Grid-No.1 Voltage, Positive-bias value .......0. 0... 0. cece eee’ it) volts 
ed) Te SUSUR OTA ois haste son ceion oto dstcuavrall cuive aad suchanciiede kedevebion oraneoous aiteveli oe ab ewes 9 watts 
Mate NC) COLMA DINLG ac cos cc ws 5.0.6 cette hc Ie Acc MiP RR mn RP Be CAM Rae of Re toe tars 1.5 watts 
CHARACTERISTICS 

ee RIN CaN DPC Birds Bae Tee eh a SIA ose os 6 bee. aloes & 0 cao Setelaehd. chtteke en uets 300 volts 
Gna! No.s J (suppressor GF)" es Connected to cathode at socket 
Grid-No.2 “‘(Sereen-Grid) Voltawe '. . 20... 0 oD. pee Pe ohne webs Seteledarets 150 volts 
Grid-NG rt vControl-Grig) “VoTtaze 7), ore oe the a ek cae aene, s — volts 
Peak At Grid-No.l Voltawe 2. PRIVEE. SBE Baar eo ek 3 volts 
Dero-soignalr Grid-INO. 2)" Current) i oe ow oe de tuekdiehenece uanstnnel™™® ctw le ice 30 mA 
Maximum-Signal Grid-No.2 Current ..............00000e ly aes A ae 30.5 mA 
Zero=sieal GrigeNo.e Current’ (2 ooo 0 Po ol oe ee ee ea a fi mA 
Waxinum-sional,Grid-No.2° ‘Carrent’ “22.020 5aeis. hs’ Peale Mee eae ws 9 mA 
Warps) TEAS ACUEV ESTO il OUI a od De a a died hadnt oh halt ati a a an Aart eT a 0.13 megohm 
Cpe ONOUCLANCe b0ohtAL!. CRC See Or I oa oe eae ees 11000 umhos 
Ror CELG ree aIRee GEM... Sm Rats Ain tenis Ae Nt uta hatatan ee tee 10000 chms 
Lot ate tr OTIMOMIG NM UIStORUION OL. .E Sictiide. ds cio cise 5.8 pumuntigun Wipiepe mune eseue eee 7 per cent 
Hiaximum-sional: Power "Output: 60 odio ocd se cs ume ce ceaeeeees 3 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Mora teed- Dine vODELrAOn. Som ie. Sxevute cae. Meet « Cah ewes s ve 0.25 megohm 
Morecathode- as ‘OPeraulOtw . lake. tlk tia cba teiednees Sale oe | megohm 
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6AG11 —_- TWIN DIODE—TWIN TRIODE 


Duodecar type containing two diodes and two high- 
mu triodes, used primarily in FM stereo multiplex 
service. Outlines section, 8A; requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 6.5; amperes, 
0.75; maximum heater-cathode volts, +200 peak, 100 
average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


RCA RECEIVING TUBE MANUAL 


Plate 3 Volta en cee eo lace ela ere orale ee nen een ota saan eecbolya tarcun es a eta tt eae eameme eau 330 volts 
Plate’ DIsSipatro lye es cpus a: seve ae eee eras Sarre sues etrensie Gremeeree c= 2 watts 
CHARACTERISTICS 
PlatowmeVolGape. | Stic. c Ak < Edis PAROUMs: « casseuvseuaushshoavarh poacune byoqeuskyosomu ey oerelee 125 volts 
GridteaVoltawenie Ce LF Ab MHRA oo sce cite diy oeuedenavsuehiap excites sates eee eeen Bele —1 volt 
Amolification ge actor Fd x deuce site iss a cs Cechscuschepopenex lock susy speusuoveuseeqsa>neutred Nels 66 
BlateResistarice £GA pprox.)— c 6 eee se fi Beensusi oa vitpeacksoueusuas qed sueyey shen eeeneiy 8500 ohms 
Transconductanee 0. io ses co tn cals Ae Oe SE AE eee Tek meee 7800 umhos 
Biate -Cuyrennte: ee. Brecher on rei sd ht Seca ounce ne ca eget yo uc «5 SS 7.5 m 
Grid Voltage (Approx.) for plate current of 30 wA .............. —5 volts 
Diode Units (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 
late Curren tat ack eee ee bil RE as cee eh cco ere, ee atelie B ame ain 5 mA 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 18 mA .................. 5 yolts 

6AH4GT Refer to chart at end of section. 

6AH6 Refer to chart at end of section. 


6AK5 
6AK5 / 
EF95 


Miniature types used as rf or if amplifiers especially 
in high-frequency wide-band applications at frequen- 
cies up to 400 MHz. Outlines section, 5B; require min- 
iature 7-contact socket. 


Heater Voltage (ac/dc) 
Heater. Current scp ke oie toatdewoe dcsauoucnssautes poke weaodegsUsuodvucasdousiovemen peu ones 
Peak HeatersGathode {Voltame oy is.ieteaseuciexes-acaspoutioyoechnoucpeuchsponeyouousdoub ys 
Direct Interelectrode Capacitances (Approx.) :* 
Grid” NOs tO, Plate: cnc Bee ees oh cen tego actncct tle abe egies ses wete nes 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal ep Shield ge st banda sus angees tiene © Sew peiomeus ee lois ersieue a 


= With external shield connected to pin 2 or 7. 


Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
Plate Voltage 
Grid-No.2 (Screen-Grid) Voltage 
RI GeNOle | SUDDIVS ay OURO eee tee ree arte yal was eta Metiuite tela Senses ley sus ietakeus lols s 
Grid-No.1 Voltage, Positive-bias value 
Plate Dissipation 
Grid-No.2 -Input: 
For vrid-No.2 voltages. up sto 90, volts i. oo) oe ne ne beer 
For grid-No.2 voltages between 90 and 180 volts ............ 
Cathode Currents. bce ak ie Rice iene ona ceaeeerstreeie ian eae ouenihs CReenene 


SHARP-CUTOFF PENTODE 


earner sere rem ee ee erer eer ere eee ee sere s reese eee 


CO OR OOO Oe ew ee Oe 6 fe oO He murs etene ele © 


erm, 14, Seals te: wuss Le ey rw te Te Jw el es OT eee fete em 


fo dauie sels, w WWRNe 4. 610 #0 @yeye e810 Ghee whe ©: Cote We) se bale 6) Riker eS) Oh. Be) Ora we, 


CHARACTERISTICS 
Platten Supply eV oltawete! i iincie.. 0 cua ateicts s,s sRdmee «letete 120 
Grid-No.2 Supply Voltage ......... Ke erie eta ing- a OE : 120 


6.3 volts 
0.175 ampere 
+90 max volts 
0.02 max pF 
4.0 pF 
2.8 pF 
180 volts 
See curve page 96 
180 volts 
0 volts 

sat watts 
0.5 watt 
See curve page 96 

18 mA 
180 volts 


120 volts 
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Cathode-Bias Resistor ...... SM itoy oS Cah de /ertelo a, 9 ello felted oe (Site 180 180 ohms 
Plate Resistance (Approx.) ...........eeeeee8 ete 4 0.3 0.5 megohm 
Mransconaguetance  - 065.0... free re oe eee eee . 5000 5100 umhos 
EOE COING co sect ciive) Seale e Shere Noes ehoe stecc eek decal wrens 7.5 (hy mA 
Ce eINOl eS) (SOUTIONE 6. hed aicus de eck eo kl hee : 2.5 2.4 mA 
Grid-No.1 Voltage for plate current of 10 pA bidraerete —8.5 —8.5 volts 
HALF-WAVE 6 AL3 
VACUUM RECTIFIER 


Miniature type used as damper tube in horizontal-de- 
flection circuits of black-and-white television receivers. 
Outlines section, 7D; requires miniature 9-contact 
socket. Socket terminals 1, 2, 3, 6, 7, and 8 should not 
be used as tie points. It is especially important that 
this tube, like other power-handling tubes, be ade- 
quately ventilated. Heater: volts (ac/dc), 6.38; amperes, 
1.55. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


Peak Inverse Plate Voltage# (Absolute maximum) .............. 7500° volts 
Peak” Plate! Current =: o.o.....'. ABR spe SRP As NE a A 5, Oa a whet 550 mA 
EVEL AS Om TALE HOUTEN Ee i es ee ee SU es oe grata 220 mA 
PRU COMIIGSIDACION: 2) s:sitco de BSS miskemo edge Hibave lke Geeses MMe. oe yeMace sorbet ‘Bee 5 watts 
Pear meater-Cathode,. Voltage’... oo. ck cee he eae c eee ba ce's 6600 volts 


° Under no circumstances should this absolute value be exceeded. 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6AL5 


TWIN DIODE 3ALS, 12AL5 


Miniature, high-perveance type used as detector in FM 
and television circuits, especially as a ratio detector in 
ac-operated FM receivers. Each diode section can be 
used independently of the other, or the two sections 
can be combined in parallel or full-wave arrangement. 

6BT Resonant frequency of each unit is approximately 700 
MHz. Outlines section, 5B; requires miniature 7-contact socket. Types 3AL5 
and 12AL5 are identical with type 6AL5 except for heater ratings. 


38AL5 6AL5 12AL5 
Heater Voltage (ac/dc) .......... ccc ce eeee 3.15 6.3 12.6 volts 
TACAPEVUOUCECTID EE 65,5. ci! 2 Rebuke, « cidiekha aides « sbeimb anes 0.6 0. 3 0.15 ampere 
Heater Warm-up Time (Average) ...... ie 11 seconds 
Peak Heater-Cathode Voltage. .......0.....5.. +830 max +330 max +330 max volts 


Direct Interelectrode Capacitances: 


Plate No.1 to Cathode No.1, Heater, and Internal Shield ..... 2.5 pF 
Plate No.2 to Cathode No.2, Heater, and Internal Shield .... 2:5 pF 
Cathode No.1 to Plate No.1, Heater, and Internal Shield 3.4 pF 
Cathode No.2 to Plate No.2, Heater, and Internal Shield 3.4 
tiace INo:? to Plate: No.2 2. see0 is eet ie. eh PEE See oats 0.068 ma pF 
Half-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse Plate Voltage ............... aie SERS PRION IR 330 volts 
Peak Plate Current (Per Plate) ......... Se eee ts ene 54 mA 
Averncer Ouiput Current (Per Plate). cscs ciccs cejesecevesuesonse ; 9 mA 
TYPICAL OPERATION 
AC Plate Voltage per Plate (rms) ..... Deer se neeeseeenecnee rae via 117 volts 
Min. Total Effective Plate-Supply Impedance per Plate .......00¢. 300 ohms 
Average Output Current per Plate ....cccccccccssccsevccseessece 3) mA 
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AVERAGE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE 


pS 


@® 
RECTIFIED MILLIAMPERES 


» 


a 


4 


PEELEER Bical. 
Eig 
Iara 


Fl Eee ea 
R 
eg 


l | SQ t 
[Ab hsdod AN DAY 
| ATT to0s00 EAN 
-40 -30 -20 -10 0 

OC VOLTS DEVELOPED BY DIODE 
92CS-656IT 


6AL7GT Refer to chart at end of data section, 


6ALT1 BEAM POWER TUBE— 
10AL11, 12AL11 SHARP-CUTOFF PENTODE 


Duodecar type used as FM detector and audio-fre- 
quency output amplifier in television receivers. Outlines 
section, 8C; requires duodecar 12-contact socket. Types 
10AL11 and 12AL11 are identical with type 6AL11 ex- 
cept for heater ratings. 


6AL11 10AL11 12AL11 


Heater:Voltagve (ac/de)i . 2 ie anid . 5 Pook 6.3 9.8 12.6 volts 
Heater ,Currents #2. Ge Cie. ee cid these tin creas at 0.9 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... — 11 11 seconds 
Heater-Cathode Voltage: 
Beales vali@ ig cee es in a chs ths aac ee aio eae +200 max +200 max +200 max volts 
IAVeragce Valier ire ten Cn cite etree 100 max 100 max 100 max volts 


Direct Interelectrode Capacitance: 
Beam Power Unit: 


GHG N O2& to Pe Tabet eer ok a, MN ot Grads @ Henle Ben lets puerees 0.26 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and.internal.: Sitield 6. 2 3 eR oe ete Seta 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
ANG st NETNAMES UICTE HON wees, Mees ame ht M eA Rye We Bt CB i re ~ 12 pr 
Pentode Unit: 
Grid. «Nott sate # Plate et Pa sia He Gal A AS a Mc MS) pees ul 0.034 pF 
Grid) No.3) stor Plater. A tye teksten eCheck Kiana eb ae dee: 3.2 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and /tinternal (Shieldi@ive: com tha, oho esa nda kes BE es ahs ‘ 6.5 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, 
Pilate, andualntermral Sihieldma 2. iG cu lates cauele e's okie « tle ate 7.5 pr 
Grid _No.1.,.to. Grid; No.3 |... %§tt 3a L, SVAMY PEGE. oo okies we 0.24 pF 
Pentode4Plates.to. beam deowers blaten...< ).¢ccitaah, coe ete 0.12 pF 


Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate iVoltavetomad Mee eS a, PT os alah See 275 volts 
Grid-Noi2) (Sereen-Grid) Voltage: (iss os eh adecer cose dc gle eae eee ae 275 volts 
Piate) Dissipation re. .as cad kee hese CEES EERE Ee US Ce Oe 10 watts 


Grid-No.2» Inputs ciccd ar kewn nai Feeh &. SOG, SAT, “Chg ei 2 watts 


Land 


TECHNICAL DAT 


TYPICAL OPERATION 


Ko 
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MMMM OTE NAME RE ooo. 25 002% torn w'nce Win n'a ose as ale'alatere’atete trace «ETM 250 volts 
Grid-No.2 Voltage ..... Betta tes SDAA Agen etn A A Mech ARN 5 ARAL Se MeN phn Oe 250 volts 
Gria-rod, (Gontroi-Grid) Voltage 20... 00.5. cc cence pos ucccece —8§ voits 
Pear per movic-No.) Voltage... . i.e cence cc nelocccdecucsaccue 8 volts 
eae Ite COUTTONG ook foi ss avs vase uh dwanec cchnanccnice 35 mA 
Deter mig hak” Plate Cay rents i ice cececcnmunrseecnnesmsorcressnnnantecin eimae ceca 39 mA 
fero-Signal “Grid-No.2 'Current isis Sri ae © 6 REDE Le BRKT bc we 2.5 mA 
‘Maximum-Signal Grid-No.2 Current poco ce-sie ruin vir owioreaechecece q mA 
Pere Pee ttateICe LAD DTS, be ore cera va wove rime ieicia cee emboncwew § 0.1 megohm 
ne ReERR Ean CG MORIN SC ee ee ee 6500 umhos 
Re eS MELENE CN IE So hay ool bald oe cg roe Oe eee tee ee Be. Sees 5000 ohms 
eT RES MUMIOTIO VISISCORUION. fos oo 5 «ea: obs 0 greruwmrwmeied da. 5/ e:ccche lo. wseia bem ofits 10 per cent 
Maximum-=Signal ‘Power “Output |... .e de so Ses cd Dut ee ons cc cle 4.2 watts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance: 

Bor Bedeins.« OPEV ation oiicks sigse scdecesauolh aca c dm hids oc chee ote 0.25 megohm 

MOC TCALDOCE-DISS OPEration .).. 0. cc ccc cc dec cc hc wed haa che 0.5 megohm 

Pentode Unit as Class A, Amplifier 
CHARACTERISTICS 
Pameet Uriy VOlage fo eee ee ter ee Te os 150 volts 
Grid-No.3 (Suppressor-Grid) Voltage ............. YEE 3 ir eR aes : 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage 000.00. 0.6.0 cece eee 106 volts 
Catindets lace MILCSIStOL Arete ne et ahs 560 ohms 
pemeresiccanice UCApprox.) 00 ee eae swes 0.15 megzohm 
Transconductance, Grid No.l to Plate oso. e soe. ce eee 1000 umhos 
Transconductance, -Grid No.3 to Plate ...........cccccccccccccees 400 umes 
EE aE bso cs wk us slo's Cd Mee u's © eA cule de bane 1.3 mA 
ATE NOSOMMCOMIUPONIG, sac) ay ovis eG waa itle: yo dedocdacace Hoke es bude R cn bona cnc 21 mA 
Grid-No.1 Voltage (Approx.) for plate current of 30 wA ........ —4.5 volts 
Grid-No.3 Voltage (Approx.). for plate current of 50 wA ........ —A.5 volts 
Pentode Unit as FM Detector 

-MAXIMUM RATINGS (Design-Maximum Values) 
PASC VOIR OO Bes eis emacs tts uo wns SUM. IO. tS, obey 330 volts 
CONG or VY OLCBEO. 5a accom oe mya cde sac a 67s SOM S. . ROSIE. 28 volts 
CiideNo2ensupply Voltave |. oie. ecwgubcsnacheveveecessvcervunces 330 volts 
MRE VOB SO he bi cots o aio v ctw o MY Reon. wopetia’.. See curve page 96 
Grid-No.1 (Control-Grid) Woltage, Positive-bias value .......... 0 volts 
Pilar CRMOISSUDACLON irae es ce kiic o e ite ous Bialik on mis alsin ow Gd a a dle alae wou Jevie "6 1.7 watts 
Grid-No.2 Input: ; 

For grid-No.2 voltages up to 165 volts .......... 0.00.0 cece aces 11 watts 

For grid-No.2 voltages between 165 and 330 volts ............. See curve page 96 

Refer to chart at end of section. 6AM4 
Refer to chart at end of section. 6AM8 


DIODE— 6AM8A 
SHARP-CUTOFF PENTODE iad 


Miniature type used in television receiver applications. 
The pentode unit is used as an if amplifier, video am- 
plifier, or age amplifier. The high-perveance diode is 
used as.an audio detector, video detector, or de re- 
storer. Outlines section, 6B; requires miniature 9-con- 
tact socket. Type 5AM8 is identical with tvpe GAM8A 
except for heater. ratings. 
5AMS8 6AMSA 


Heater =svoltare’ (fe/de)! 663 ekade et ln oe eee hee eS 4.7 6.3 volts 
Heaterimedrrentie 5 aes oee td cca ook eek eee bee: 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 100 max 100 max volts 
Heater-Cathode Voltage: 
PMN LUO LPR AM aah) O8 See she eset seis sles ic eid vanes oka ahole dens +200 max =200 max volts 
ASG Tit WOT 4D, | CER ea a 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Diode Unit: 
Fiate to..Cathode:'and Heater*ay oyi29° . PERA te PRT... ce 1.8 pF 
Cathogei to) Pilate and .Heatert et re, er oe ee. oo s ole g 3 pF 
Pentode Unit: 
NCO MTOR ARLE “i. c his. . paeae. aes aceite so thled, » BORG om te 0.015 pF 


Grid No.l to Cathode, Heater, Grid No.2, Grid No.3 and 


internal Shield wai Saeres . eaercl tert). whi. O¢® .at. Tb 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Ne MOT ieuthes . PAaEa sk ccc e win PEP el eS, At 2.6 pF 
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Pentode Grid No.1 to Diode Plate ......ccc sce cee eee ee 5.7 8 0.006 pr 
Pentode Plate do. Diode. Cathode Wee, Beceem oe Been. oo 0.15 pr 
Pentode Plate to Diode Plate ........... NIE PeDR Va spank de Imtin Sees x 0.1 pF 


TYPE 6AM8A PENTODE UNIT 

GRID No.3 AND INTERNAL SHIELD - 
CONNECTED TO CATHODE AT SOCKET, 

GRID—No.2 VOLTS =150 


BS 


7 


PLATE (Ip) OR GRID—No.2 (Ico) 
MILLIAMPERES 


fe) 50 100 150 200 250 300 
PLATE VOLTS 92CS~8505T2 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate . Voltage 0 ec echo 520 bs aces tie so OO ER ia es 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......................- 330 volts 
Creid-NGiS Me ViO TERR ices ei hola le es cose teats eee a eae ek eas ei eo tenene See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate “Disstpation® 0... 445 aed © ae pie RR a en RL er re ce eee. SE See watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts... 00.01. anc wenn cee ae 0.55 watt 

For gyrid-No.2 voltages between 165 and 3830 volts .......... See curve page 96 
CHARACTERISTICS 
PlatfedSupplye aVoltareny. 22 vice SS i ea a os Seta es . ee 125 volts 
Get gr IN Goda pe eer cae oye ooh hs elas oe OM Ay a Na Seaside coe Connected to cathode at socket 
Grid-Nowesupply “Voltage? leech ns eu cee ak ek Papas SEL etiam ees 125 volts 
Cathodes Biaseahesistot sant eeu nicks hes nsec ask ant Gee oo ee kates eR 56 ohms 
Plate. Resistance (Appraxnyc wares ace ns an ess anette ene teas 0.3 megohm 
Transeomauctante Be se ee oe ce ce ce coo PE REIIER SS oo... cee ene 7800 umhos 
Plat erg erty eel o.j2 Wigan d pcg pas Cee ets coe bass ee ee 12.5 mA 
Grid=Noi2, Current. ......60 68304 BAG. wee ig. eee... 3.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —-§ volts 
Grid-No.1 Voltage (Approx.) for plate current of 2 mA .......... —3 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Por ifixed-bias operational. ©. 2 ee, OS 0.25 megohm 
For cathode-bias operation .6..0... 0... cc cece e ner eevees 1.0 megohm 


Diode Unit 


MAXIMUM RATINGS (Design-Maximum Values) 
Average’ Plate: “Current: (03.5... eee Ee ee ee 


6AN4 HIGH-MU TRIODE 


Miniature type used as mixer or rf amplifier in cath- 
ode-drive circuits of uhf television tuners covering the 
frequency range of 470 to 890 MHz. Outlines section, 
5B; requires miniature 7-contact socket. 
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Dlenpev 4; Voltage, (ac/de), .... 2... acre et Se ee 6.3 volts 
Temier) Gursentn) ty. ter PelenioT. coe... 26 ABO EN, SOMES ESS 0.225 ampere 
Heater-Cathode Voltage: 
SEO Secs or ica GW skeen SEM OR eh ae id cole ces Mme +200 max voits 
EERO. i Dio oS es ss See Se Dh, SEAL. c ndin’y. . 100 max volts 
Direct Interelectrode Capacitances: 
ET UR Pe Pa Mae hy OL net Seeee e age: a bapa pF 
Greim tor athoge Vand’ Heater <6... oe seceo ue oe nbhgass atts wurerovenve ene Sane pF 
etesetaortathone. and Heater: 5 .-c.i6s Vast. . chee te ncn ioe ect 1.8° pF 
ee eCPM ee hacia karisma doe een 2.94 pF 
OS punk lipgelinchd Solat AIM Sac 9 7) sa a 2.64 pF 
Deremeereathade 2. BEE oo. as, ekecinknwaniuhunnnmee Rh ued 0.184 pF 
pmmaee. to “ad. and Heater: . ...c6siukesiniiuak cus oeknce om 5.7* pF 
Bisveta anid and, Hedter oo... xk envcein eter ben veteesuteat 3.4% pr 
° With external shield connected to cathode. 
4 With external shield connected to ground. 
* With external shield connected to grid. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
ROO AMOUR ick. xe ee yekite. oie. . on a Shyy < deratee. helen «nish od. sree 300 volts 
MS SR TED Be eek f oh oc Nb ce isi gh dcdlle Ad ops aco weds ub cs 30 mA 
EMINEM TEU ten 8 Eh tee a's Sal Se lu hs beng ec ek 4 watts 
CHARACTERISTICS 
SV ONCR aos +o cous wee cutouesvsosnapes ccesesessione HSMM 200 volts 
Cathode-Bias Resistor .......... eR APR e ee A itel oc he a iteke RRate « MROENED has 100 ohms 
MN EMIMEMC TEE BP RCLOT eae ashore vin Bins x. MDE cbNes des « Lk adbiracstuihens atencnatic 70 
PER MICONGUCLANCE fi LOT ate Sr Mee se AES 10000 umhos 
emer stent ee Yee NTS 6 ORY Pal ase MLE ites 13 m 
Grid Voltage (Approx.) for plate current of 20 wA .............. —T volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
Pry xen, Operation... 7. | | Pe ernie 0.1 megohm 
Por.cathode-bias |operation ..2)....... 08. bade cs cle ccc dtm di oak 0.5 megohm 
Refer to chart at end of section. 6AN8 


MEDIUM-MU TRIODE 


6AN8A 


SHARP-CUTOFF PENTODE SAN8 


Miniature type used in color television receiver ap- 
plications. The pentode unit is used as an intermediate- 
frequency amplifier, a video amplifier, an age amplifier, 
or a reactance tube. The triode unit is used in low- 
frequency oscillator, syne-separator, sync-clipper, and 
phase-splitter circuits. Outlines section, 6B; requires 
miniature 9-contact socket. Type 5ANS8 is identical 
with 6AN8A except for heater ratings. 


5AN8 6AN8A 

Heater, VOitave) ACV dC)! ores covincusronere Ele sea « atatoins shale 4.7 6.3 volts 
Pi @aher MOUTH Fy i. cieuch <iauarEber pyesamtionin © opeietd ties eye © 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...............006 11 1l seconds 
Heater-Cathode Voltage: 

RO ePVR EC ois siic. os feisRay SRE ax hua ony «ange t Sey Mea Exe 200 max +200 max volts 

aa aadhels Ges Fo a diig's eves Vgc ee 0 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Triode Unit: 

ence ok dates |"): tatty h biel aasierger vot. Sug Wedl- shicks “bo. 1.5 pF 

Gran tonOatnoge and Heaters. an 5... seri. 6 oe ® voike dcue's OE eae * ous 2.0 pF 

lave tol Cathodeand’ Heater™ . 223. . har ha AS. NPS LS 0.26 pF 

Pentode Unit: 
SMM OS MeO OE ACES Share us eoerah aug cio este a aon me Rete went alec iste bie, hone & ,0.04 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Meat OU TLO  eSENEE LG | he end cic ote ain BENs ac 'c aia Pletal esis Pagers 7q pF 
‘Plate to Cathode, Heater, Grid No:2, Grid No.3, and 
1 ae SS SCE © ie eee & a ee MMS Eo el ee 2.4 pF 

ame hari /6O Pentode: Piste 5 5 vais sce vnle's bees vc sednv de ees eaee 0.02 pF 
Pentode GridNOll to Trisde’ Plater.) isc ence nae eveeee 0.02 pF 
Pentode Plate to Triode Plate ......... Jee PRR Ree PRET See 0.15 pF 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Vaiues) Triode Unit Pentode Unit 
Plate: “Voltage (eo cse i ain cis shoe Geet atane Mien Ree ERE ee aon eee 830 330 volts 
Grid-No.2. zSupply 22Voltage . oe ee ee Nee es — 330 volts 
Grid-No.2 (Sereen-Grid). Voltage ...........8555505 —See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plates Dissipation). .oh ek er renee 2.8 2.3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts —See curve page 96 
CHARACTERISTICS 
Plate >. Supply: aiWoltawe™ gr gani ns oo encala Sipe atn ed eeeae nos 150 125 volts 
(srid-No.2\ Supply. Voltawes. ~24"0... .. agate «seit biee — 125 volts 
CTid-NO.L UV OlaRe iia we aol e «Meenas eh By bk ae elke —3 — volts 
Cathode-Bias ‘Resistor. A Rec baa Bo olen cae a tues — 56 ohms 
Amplification Factor ..0.46 2.90 2. 0. ae J «scarce a ak — 
Plate: Resistance -(Approx.)) <2... 4. sie%. has >. were 4700 170006 ohms 
TrANSConductance Sc sie Sh oak ok ahs © a Ope ed nene Bree ee 4500 7860 ymhos 
Plate. Current 2o...0.0.00 = Ae see eee 15 12 mA 
Grid-No.2 Current ....7...0...... ,igehelore ee Oe aes -— 3.8 mA 
Grid-No.1 Voitage (Approx.) for plate current of 

DOV PAG tah. Wishha ie cake ce elce eee eats een eterno teen —17 —6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 

biG Sil Be hon Cia ee a ageeeeaete oe cae a menos — —3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance :* 

For’ fixed-biasS operation © ccc e en i te te toe Ye 0.5 0.25 megohm 

For cathode-bias operation. ............ 005 see 1.0 1.0 megohm 


«Tf either unit is operating at maximum rated conditions, grid-No.1-circuit resistance for 


both units should not exceed the stated values. 


TYPE 6AN8A PENTODE UNIT 


PLATE MILLIAMPERES 
PLATE MILLIAMPERES 


300 O 100 200 300 


PLATE VOLTS 92CS -8206T PLATE VOLTS 
6AQ5 Refer to chart at end of section. | 
6AG5A BEAM POWER TUBE 


S5AQS5, 12AQ5 
Miniature type used as output amplifier primarily in 
automobile receivers and in ac-operated receivers and, 
triode-connected, as a vertical-defiection amplifier in 
television receivers. Outlines section, 5D; requires 


miniature 7-contact socket. Within its maximum rat- 7BZ 


400 
92CS-e2098T 


ings, the performance of this type is equivalent to that of larger types 6V6 
and 6V6GTA. Types 5AQ5 and 12AQ5 are identical with type 6AQ5A 


except for heater ratings. 
5AQ5 6GAQ5A 12AQ5 


Heateru Voltage }(ac/delmd! ne. eee siemens oe 4.7 6.3 12.6 
Heater Current ........ Geis tah vk ME «gest Re _ 0.6 0.45 0.225 
Heater Warm-up Time (Average) ........... 11 11 — 
Heater-Cathode Voltage: 
Peal (values ae cat cis etalk eee te are +200 max +200 max +200 max 
Average® “Values 4a 2 Ui Poa ed chee e's eee 100 max 100 max 100 max 


volts 
ampere 
seconds 


volts 
volts 


TECHNICAL DATA 


Direct Interelectrode Capacitances (Approx.) : 


es FS Vg 2 SR Sg ST leh dEUS IIR AN dl an : 0.4 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 8 
8.5 


Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Ce ON tg eA Be a ee 275 
 Gradeivo.2 {Sereen-Grid) Voltage. 2.0.00. Oe ore oe ew 275 
Perec eeIPAtOn Sl. enti inwiny Plaw, strc’. wenbetlorreres . Pe. wow. Be 12 
Ce Me ES NS oe a, os ec alewhac cde 6 clea isle doelss se aeeen eos 2, 
Bulb Temperature (At hottest point) ..........0 0.0.00 ccc ce cccee : 250 
CHARACTERISTICS 

aca hy Qi Pint i AS SA EIS aE 250 
ieee. t Voltage © OOO! so oder yr reir. ype pee ee eee. —12.5 
mprmention ~ractor SPEIER eo coreies OPE TEE Eee eee ee 9.5 
Piste THesistanece “(Approx.)--:2562225600 5260500000255 000 1970 
RCO OUCHA DOE ay He... be tA ok ioTY so cc ke oe bag nce oe nn, Weed mnentbnins 4800 
MERON ow oe ae a os whee ee se ROE 49.5 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA ......... 3 


TYPICAL OPERATICN 
Same as for type 6V6GTA within the limitations of the maximum ratings. 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Drerersetabias, DPCTAUION —... «0's ck. ve es nae bathe. Ae Ledchee ee 0.1 


Vertical Deflection Amplifier (Triode Connection)° 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


mC AbOMMVOlLAGe | nee ee ee arte te eS © St res Fok 2 ap Bes 275 
weumit Ositive-ruise Plate’ Voltage#’ *°) 662.6 eo oe a. 1100 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... —275 
Prete aCNOCOMOULTONGY Cates oat te me ee ee ae RE = Mike dsl 8 115 
Mere COe MCAT EGS, CUSTENE ©... sichsesicc ihe bic aesita a aluke wis intemal KEEN «ca 40 
Paver DISSIDACION (iste ts feet oe eR od Be ee SE Ee: 10 
Duo -bemperature (At hottest pointy ego); ete oe ‘ 250 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for cathode-bias operation ........ ee 


° Grid No.2 connected to plate. 


megohm 
megohm 


megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


TYPE 6AQ5A 


=, TYPE GAQ5A i TRIODE CONNECTION 
Par PENTODE CONNECTION ~ Re GRID No.2 CONNECTED! 
= GRID-No. 2 VOLTS = 250 wo oO TO PLATE 
rw) S — 
z on 
3 ” < 20 
| Ww 3 oa 
o& a 
Ow 305 62 
aa Ss 
<x (Se) oO— 
ec lO! AS 
oH ~~ a_j 
= O's Gs 
a °o 
ae 4 ly 
= 1 = 
wi = ke 
& on 
ae by 
a ——S ——— 
(@) 100 200 300 400 500 O 100 200 300 400 500 
PLATE VOLTS PLATE VOLTS 92cs-6333TI 
92CS-4807T2 
Refer to chart at end of section. 6AQ6 


Refer to chart at end of section, 6AQ7GT 
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6AQ8 
6AQ8/ HIGH-MU TWIN TRIODE 


ECC85 


Miniature types used as rf amplifier and self-oscillat- 
ing mixer in FM/AM radio receivers. Outlines section, 
6B; requires 9-contact socket. 


Heater: =V oltarem al AG (de) = ged, sisptes. tak Nonorolar Male hamariel Ment ameto hare elieiets) eaters ele 6.3 volts 
Heater Gurren top ae oe os hehe te Pe eta tate ta uheite oteitos Tacks fo ws pte Mare: oie Tae g Gem eine 0.435 ampere 
Peak Heater-Cathode Woltare ie wh eater rosette eneRote ge cig cer -os aa aes +90 max volts 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 
Gridestow® Plate’ 08 oe Avie US ee ae epee oe She ee ae ae Te 1.5 pF 
Cathode: stow Plate jee ss ee eee. Te ee eee 0.18 0.18 pe 
Grid to Cathode, Heater, and loa Shield .. y 3 pF 
Plate to Cathode, Heater, and Internal Shield .. 2 1.2 pF 
Plate to Grid of Other Unit aac. ewe seats ok. 0.0908 max 0.008 max pF 
Platesto Cathode of Other Unit) i255. a.)ss ccna 0.008 max 0.008 max pF 
Grid to. Gathode.of Other Unit © oJ) on. 5. 4.6. 0.003 max 0.003 max pr 
Pilate of Unit. No. to Plete cf “Umit No.2 ooo 2. ee. eee 0.04 max pF 
Grid pot sUnit NOL tov Grid OL Unit: INOL2 Micra nas sic emare ste 0.003 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values, Each Unit) 
Plate SUpDDIV (NGULAwe™ mau Rema aan Sista ayes aca eine eh eect cpatin sulnuriae els eeiat ares < 550 volts 
Plate Voltage RI PUT pie FERN SMD a nario Ha at aan eR mY mee aA 8 300 volts 
Grid Voltage, Negative-bias STE ALB ey AMI ech Palen tty de BI et age alii Prien —100 volts 
CAlthodeekiGur nemtpe glee Stee. Sn eee kee ea ee chan conte ceniie sit oe ev 15 mA 
Plate Dissipation: 
How -cither@nlate: (n°). eae eee ones Ree cho ® scans Cee Rees 2-5 watts 
For both plates with both units operating ...............2008 4.5 watts 
CHARACTERISTICS 
OSAES rete Bie) at: Vege pea. RO COP RAERS hi Re EME SE RCE UG ERE). Gee: Sm Te Meroe cH raR Aare 250 volts 
Grid evoltage,. Negative-bias walue (000. .% feces he es oe sees wage a —2.3 volts 
Plater Currenmtiniwieek. Wu Ve ee Be Bice daw weed ohs. ons sacs aecah ane g ; 10 mA 
Fransconductarice ey We a ers CREO Gi eae RE ae 5900 pmhos 
Amplification. Pactort 2): Siok 5. teeta sis Gils ol Pondeie wii weae Kae aah i cee geees fi 
RE 
TYPICAL OPERATION (Each Unit) Amplifier Converter 
Plate wSupply Voltage ee er rrr ek as sc sl ae 250 250 volts 
PlateuiVOl tag erent Mtn tg tires MeWephl sc) soe} ocak, sila 230 — volts 
PIATO MOR GSISCOT see kn ie hi M eg irate a RD a oes 3 ake ae 1800 12000 ohms 
Grid Resistor eer eee eo ee Oe AT ls ds 1 — 1 megohm 
Gridbh VOltn gC tates a eT AE eS eugene ree uence —2 — volts 
RMS t“Oscillator Voltage” £4 0. kc be cle cue Fc peeps « sete 3 ok — 3 volts 
Cathode-Bias, Resistor) Sorte ls ae Res dafels 5 oi a ob 200 — ohms 
Plate Resistance (Approx.) ............ a eae oe 9700 22000 ohms 
Transconductatice’  4o4. 2. BM obo 6h. ae ot Hk chee ems am | 6000 —— pmhos 
Conversion Transconductance 2.0.0.0... 0... cece eee — 2300 pmhos 
Input Resistance at frequency of 100 MHz ........ 6000 15000 ohms 
Plate’ Current.°94>. . As... ee A ba. CAG 4 ees 10 5.2 mA 
Equivalent Noise Resistances 2 rrtrci ee. Bence scare ort a & 500 — ohms 
MAXIMUM CIRCUIT VALUES (Each Unit) 
Grid=Cireaitii Resistance \etai Wt he bday <i eles a 6 tone! Spy dun ts was eee a gues te 1 megohm 
Resistance between Cathode and Heater .............00-e eee eees 20000 ohms 
6AR5 Refer to chart at end of section. 
6AR8 BEAM-DEFLECTION TUBE 


Miniature type used in color-demodulator and burst- 
gate circuits in color television receivers. This type has 
two plates and two deflecting electrodes; the control 
grid varies beam deflection. Outlines section, 6H; re- 
quires miniature nine-contact socket. Pin 5 should be 
conected to cathode at socket. The 6AR8 should be so 
jé¢ated in the equipment that it is not subjected to 
stray magnetic fields. Heater: volts (ac/dc), 6.38; amperes, 0.3. 


rT 
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Color TV Demodulator 


MAXIMUM RATINGS (Design-Maximum Values) 


BiatenVoltage (Hach? Plate): 3.5.6. j4. lice) iandesotadeie pete louse ielovlers aleve ove veue vistele 300 volts 
Peak Deflecting-Electrode Voltage (Each Electrode) : 
NEE IVC Wi reer e 2 BRAY bods tate Po lc devedn ful alls Yeas ee odio ledeeale hotie|s hepajedaletedagecehai'e —150 volts 
Positives valle!) 20 ihs,. SRE, BACs Oeeeto mh thoitaved REM. A cr 150 volts 
Grid-No.3 OMecelerdting-Crid) ACI ack ieetor mk eee onions Ct Pune Be emt anyon ars 300 volts 
_ Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............. 0 volts 
Ee OCR TEE OTN o.oo begs ha eisa) oy lo) op ou ation ot bab sw ondl volenetloWenit auchiey brah eeguduaviey'eiled wave 30 mA 
Pinte Dissipation (Hach Plate)! 0958 5.6 wyerc aie roel opeteleracevevare avecererevesares avers 2 watts 
NIN Ore EILIOUEG | UmeNe oO SER IASON i on bs spr boleh ores oicoh aw bra) ciaucbsr eh eb ey sieliel bm oteh evens 1 watt 


MAXIMUM CIRCUIT VALUES 

Grid-No.1 Circuit Resistance: 
Porsfixed-biastoperation . ... 26.05 Bo... Fork PEP. . IDE IAGA cece ‘ 0.1 megohm 
Por cathode=bias Operations oi oye sie dietd cue ne me cu eyes eee gece 0.25 megohm 


Ciass A, Amplifier 


With Doth plates connected together and with both 
deflecting electrodes connected to cathode at socket 


CHARACTERISTICS 

Ra NE SUD PIV), VOCAL ee, rashes Yarsine ae trehate tater moato eletguprate a toneronstedbvercvarenere. 6 250 volts 
PECANS (OUD DIVE, VOLTA LS. oe ies sare ate so.ha tila torte te Mala.tc ms volte Su vaen'nn rocre te haste Po reiroiveltar'e eye 250 volts 
RRO ING oe OIG ON cee. sco) tire tarhe usicg Rourastarrevre terete ante nella Spee me telveletavevrev el letere posesane» QUESTO 250 volts 
CAGROGEDIAS RESISTOR oe.) ierersdierie arere/ole one otnok Go Od. MORALE es 300 ohms 
PUMREOLY SE ONT OL OG RI) CO MiMi denice ope magc Aaee coma HemeRetip ailewiwon MN emSnnue mi hig wowed Ne naacHenens vain ORIEN tons 4000 umhos 
oval eelate Current CL cnin: Moet MEE. THER MI. Dood. se bewl.. 3% 10 mA 
GIN OSS MGUPECTIG NI... oo. Kvoxrsnomeaenetemsnst et Monn A aD OUTS, Ee. RT, . apie 0.4 mA 
Grid-No.1 Voltage (Approx.) for total plate current of 10 wA ..... —l4 volts 


SEMIREMOTE-CUTOFF 
TWIN PENTODE 6ARI1 
8ARI1, 11AR11 


Duodecar type used as if-amplifier tube in television 
receivers. Outlines section, 8A; requires duodecar 12- 
contact-socket. Types 8AR11 and 11AR11 are identical 
with type 6AR11 except for heater ratings. 


6AR11 SAR11 11ARI1 


Heater Voltage (ac/dc) ..... akotstoteserelovensis cists 6.3 8.4 11.2 volts 
PSEC UT TONG Me. os cigs ea cago ees masaeee 0.8 0.6 0.48 ampere 
Heater Warm-up Time (Average) ........... — 11 11 seconds 
Heater-Cathode Voltage: ; 
a VONULC cs linc, woes. Gb oairaral wee aE ae etocararae ok +200 max +200 max +200 max volts 
FAV ETAGOCUV ANTE Ooo bee Pee DOAN SAS oe a 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 
Cet NoA: tm, Plate 208.20 .600aG.. Oh, ORR 0.026 0.026 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No...3; and Internal Shield. ........-43 27072273. 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
ang lnternal Shield) (fc paged Wee eee ee 2.8 3 pF 
Grid No.1 to Plate of Other. Unit .............. 0.002 0.002 pF 
Plate of Unit No.1 to Plate of Unit No.2 ...... 0.02 pF 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values, Each Unit) 


SU CCAS Cee Me, Wh ac Ree Sug cus cletee sg cWy. 8.0) Ranch Kare, Sais PEDO ons he see 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .............. 2 eee ees 330 volts 
RS AV LER Ou cp etc. 5 aniacte: SRE esisit ee. Ont doch cance’ “wae nthe harem. +8 tas See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
ES IGS TPACIO MME... 5's ERR bias leva lens isun’s pials gts ciate: eldusip ral sp elae.eie-eip. 3.1 watts 
Grid-No.2 Input: 
Hor .grid-No.2iyvoltares up to 165 volts ......v.0ccceeescesoes ‘ 0.65 watt 
For grid-No.2 voltages between 165 and 330 volts ............ See curve page 96 
CHARACTERISTICS (Each Unit) 
OEE SIN DIY WI OLAS Ae Co ca ek ecb ee eh eea detec aeadanees 125 volts 


Grid No.3 


ee See eR ae cee es Moore ees weeeeceree Connected to cathode at socket 
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Grid-No.2 .Supply; Voltage... siwtetuidevose ads. Ue ee bast... eee 125 volts 
Gathode=BiaS Resistor cat sels Sk ois onc! alo el alist ageiaite ae susltenal's o19 ee! sup pueceletars 56 ohms 
Plate Resistance “CApprox.) . 6. ssn be ns PRE a db ease ondhe seared ens 0.2 megohm 
Sra SiSGOT dil Chat Comer Be. os les dvaccsdechvealns A. beteseon sine’ oyaulipekansuegenaens ta Younes ee nelshs oe 10500 umhos 
Plate (Currents Joo. 55s 6 os OG ae cohen gee ae tae «seat ROCHON, 2. ar eid. 0 11 mA 
CETGEN Os? | CULT GT Fy elsm seen teweph rev cama Mebeke Hote ate sms Lihat Me aelee ents hots MOAs Re Nos dels eles eise 3.5 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 50 ywmhos .. —15 volts 


6AS5 BEAM POWER TUBE 


Miniature type used as output amplifier primarily in 
automobile and in ac-operated receivers. Outlines sec- 
tion, 5D; requires miniature 7-contact socket. For 
curves of average plate characteristics, refer to type 
35C5. 
HeaterianVoltavetia(ae/de)!. evi eiccc. Mteuttecs ise ke onus yous ge eueuc cry waese ogee gee 
Heaters @ur rent tates 12 od bidhenon ae aiocus ee esis ue adie els linae ee ee! 
Peak : Heater-Cathode, Voltage sic icnuc en ee Slew oes ewereree sess 
Direct Interelectrode Capacitances (Approx.): 
Grid: NGsb SOWee LB LO) pee o ucla acteeeeds eserves me eae eee 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 . 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Plate Voltare dtr ee eee Te ma Rae Se suate apne Means pete scarp ede 150 volts 
Grid-No.2 (Screen-Grid) Voltage = 0.222.225. ... tees nt stress sees 117 volts 
N22) Fy eB BIS Y REN Rae 7 pale een ar ape et am manner Ie UPS Ian lalate pBRrHEMEIEG, 5 /O0c 5.5 watts 
Grid-No. 2 dimput HS. RE etic & AP Sep eines wei 2 2s 1.0 watt 
Bulb Temperature (At hottest point) ......5.0. 00. c cee eee enews 250 °C 
TYPICAL OPERATION 
PlateweVioltacer acme. oes cree ein ie ccetia cena tang SM AMe SRI oa dusuvienst erence lal ons 150 volts 
GridZno. 2) Voltawel ine. . STS te oe: LIES: BS eA: 110 volts 
Grid-No.1 | (Control-Grid) Voltage (056. nn tide nee ee ee eee eee —8.5 volts 
Peak TAR “Grid-NOcL. VOlLAR EN ont ree ee cee te cre nests at mae anane seme 8.5 volts 
Rero-Signel) Platet Current :2 Ltt Oe &. oS Ree oe sea 35 mA 
Maximum-Signal » Plate,..Current, 4. with feng apes + fe FAS fe Bie wuenrgn hea) eee ons 36 mA 
%ero-Signal Grid-No.2 Current (Approx.) 2.2.0.2... . ee eee eens 2 mA 
Maximum-Signal Grid-No.2 Current (Approx.) .........6e+eeeees 6.5 mA 
EP PPA TAS CO TLC CU TNC Ce ii ty dicate eated Bee we wo osig eae at eee a Lrcoueye, eyo yn eel et sents aaS 5600 pmbos 
Lo adiis R GSsSt aves tea cco ee oe cee oe ee ed ae ahcseti/aLvgaiza'e 1ST eseh ie) aa ate Re 4500 ohms 
Total: Harmonic | Distortion 903.266 sc Sb os ope SAREE AAS EO rete ticte 10 per cent 
Maxinrnim-Sirnal, Power Output 250505 sac cet ceo te cae oaks oats Se watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Kor fixed-bias? operationG@!.. «knee OO fe. aie cael meee eee 0.1 megohm 

For’ cathode-bias operation . 3.6.00 oe) viele cee eile sielsersesssesves k 0.5 megohm 

6AS8 DIODE— 
5AS8 SHARP-CUTOFF PENTODE 


Miniature type used in television and radio receiver 
applications. The pentode unit is used as an if ampli- 
fier, video amplifier, or age amplifier. The high-per- 
veance diode is used as an audio detector, video de- 
tector, or de restorer. Outlines section, 6B; requires 
miniature 9-contact socket. For curve of average plate 9DS 
characteristics of pentode unit, see type 6AN8A. Type 5AS8 is identical 
with type 6AS8 except for heater ratings. 


5AS8 6AS 
Heater) Voltage) (ac/d@} i. 04 68 sau sca + acais, wales & Oya 4.7 ae volts 
Heater Currents y. vlasi vt ladies so Ghee ees Tee 0.6 0.45 ampere 
Heater, Warm-up Time (Average) .............0000. 11 — seconds 
Heater-Cathode Voltage: 
Peak Vallee SONS Rete lie wee ae ak at eae +200 max +200 max volts 
AV OLE LE WMVALUE ors a hisre ieee G AiG os eel Gt alate boeken te 100 max 100 max volts 


_ 
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Direct Interelectrode Capacitances: 
Diode Unit: 3 
Plate to Cathoe, Heater, Pentode Grid No.3, and 
PACERMALT TO DICT Mirth ete Coe ak oi FPN TERM ose oles ucetdietece vel bse.e elec : 8.9- pr 


Pentode Unit: 
ree MO PmeOe 1ate, BORE cc. ok «cs bcs Sinks a pwicepn ae mne : 9.03 pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and ; 
MaANCC ATT MIR TO ICHL eg crs tytn Seva et eae Regt celia 4 yeti (ae Coes > 7 pr 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
PGETO Wl SHICTA ye yess id dia ies Cleo La RAD Re oe 2.4 pF 
Pentode Grid No.1 to Diode Plate ...............cccce ccc ccees 0.005 max pF 
Pentode Plate to Diode Cathode .......... 0 ..cc ccc ccc ee eve 0.15 max pF 
Pentode?Plate’'to''DiodesPlate 23!) 0220 6. SOI BP. BS es 0.10 max pr 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


LE EES MONS ose OR 9 Ree ee ot i a 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............. 0 voits 
Reioniewounpiy Voltage Pinte. kei. caewek. gees loawderertas 300 . voits 
Grid-No.2 (Screen-Grid) Voltage ............0 0.00.00... deh) See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Platei. Dissipation «2. ..2.)20 PRE De be ME oo Be ee BAe) et oly 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts .................-0.... 0.5 watt 

For grid-No.2 voltages between 150 and 300 volts ............. See curve page 96 
CHARACTERISTICS 
FALE BSD DIY PVOILALO Soe cutee seupueins CSE eC tye siete we Shae dle ab ays 209 volts 
GUI ENOL Sia. Smits os cet. MOREE . PRRIOR, FORA Connected to cathode at socket 
GmoINo.2aoupply Voltages +. desea ney cas powied« vere ok foes Cums 150 volts 
PAG OOM esas MIGICCSIStOR 6 G5 fn ace ols 5 ngpoe e creopeys #15 5 bis ms 6 a's bosge aus. ou ace ays 189 ohms 
Piate; Kesistance (Approxt))' 36). OF bo 4 OS ee, BE, 300000 ohms 
Pranseonductance.s, ct) yt. reraee casein. waved. epee tie. ae bed epaks 6200 umhos 
EG ORICA Urea a ca aia can, geo cea eats Yi6y «che: oftgheP caus, &. 43 es SIPWEY 90% es», 6 das 9.5 mA 
Crmanoc searrent 55, tc. ee oe. See EU Ah Cok els A eS 3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ........ —8 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


Mor miKed-Dlas.OPCTAatlon yc). cick. tee eRe tak tke elo ee 0.25 megohm 
POMMCALHOGE-DIAS OPEVALION  eisecouscc A. Webel Seth ek bo eee be 1.0 megohm 
Diode Unit 
MAXIMUM RATINGS (Design-Center Values) 
oak einverse: Pilate. Voltage... 6606 cc ndd ads bee. esas oa eeeehe3 330 volts 
Reodkeriate OUPtENG. |e Lb sas eGR hae hohe bd Fade e eee om Adie res P's be 50 mA 
PAVOLARON MAACO CUETONE SEM. is\sia bho 5 24. Bb ao 6 Siw wale a sialelam las cee 5 mA 
6AS11 Refer to chart at end of section. 
TWIN DIODE— 6AT6 


HIGH-MU TRIODE 12AT6 


Miniature type used as a combined detector, amplifier, 
and ave tube in automobile and ac-operated radio re- 
ceivers. Outlines section, 5C; requires miniature 7-con- 
tact socket. For typical operation as resistance-coupled 
amplifier refer to Resistance-Coupled. Amplifier sec- 
tion. Type 12AT6 is identical with type 6AT6 except 
for heater ratings. 


ODPM LV OLLAP CU AACLOC 6. tesco. s 5 oe Wieyeisn® © écace oteqs oo ; 6.3 12.6 volts 
PIPAGCE A OUTTENtS wots oe Rs eaten bas Leon te 0.3 0.15 ampere 
Peak Heater-Cathode Voltage ..........0...00 00008 +90 max +90 max volts 
Direct Interelectrode Capacitances: 
Graeie. Grid .to, Vriode: Plate oe ata We ae ke tn Be tee oe 2.0 pF 
Triode Grid to Cathode and Heater ..................0020002 2.2 pF 
Triode Plate to Cathode and Heater ........ 00... cu ewe wecn 0.8 pr 
Plate of Diode Unit No.2 to Triode Grid ...:............... 0.04 max pr 


Triode Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 
Me EN GLUON. ol aial ales acs ols ahalane Sie.n Wie Gears alae <r eialnia so cn MES A 300 volts 
EO EU ISSINOUIONT £ co csp acca dawg wins nesses A ERR is Ss 3 0.5 watts 
Grid Voltage, Positive-bias value ............ ee a Siete eee x iY) volts 


152 RCA RECEIVING TUBE MANUAL 


CHARACTERISTICS 

PilateyeV OW Are meee ile sc cisco a sissy ek neni overs the ees wey 100 250 volts 
Grid’: FV oltawe wa. 85 CCOES 8 bis on eccjeve, ave Mee eet tae ele —l1 —3 volts 
Amplification: «Factor. \<,.6 nic otis ri totate Giro. lotaile teres Atal 3 3 70 70 

Plate mResistance © 62 .265).. sata sath dk cen sede ie ee eee i 54000 58000 ohms 
Pransconductance?. 06.6.6. 64 8.6 0.4.5.0.4.5525 4s ae tie Riki 1300 1200 pmhos 
Plate» Currentioe sok. dete) RS. eer SP eee ee 0.8 1.0 mA 


Diode Units 
MAXIMUM RATING (Design-Center Value) 
Plate (Current (bach) Unit) ® oo oo 55 Soe eo caae es icce ciakeha cee cient ae 1.0 mA 


The two diode plates are placed around a cathode whose sleeve is common to the triode unit. 
Each diode plate has its own base pin. For diode operation curves, refer to type 6AV6. 


6AT8 Refer to chart at end of section. 


6AT8A MEDIUM-MU TRIODE— 
SATB SHARP-CUTOFF PENTODE 


Miniature types used as combined oscillator and mixer 
tubes in television receivers utilizing an intermediate 
frequency in the order of 40 MHz. Outlines section, 
6B; requires miniature 9-contact socket. Except for 
interlectrode capacitances and basing arrangement, this 
type is identical with miniature type 6X8 .The basing SDW 
arrangement is particularly suitable for connection to the coils of certain 
designs of turret tuners. Type 5AT8 is identical with type 6AT8A except 
for heater ratings. 


Heater, Voltagena(ac/de)a) can cis sud a waierd 61 0. 0-4 a0 ; 4.7 6.3 volts 
Heaters CUrrelLietin. os oe he hacen en ale asec em kauatole 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...........e00008 x 11 11 seconds 
Direct Interelectrode Capacitances: 
Triode Unit: Unshielded Shielded«# 
Grid) toveBlater el Rea AS Rea iter ee ; 1.5 1.5 pF 
Grid to Cathode and Heater ..............0c05 2.0 2.4 pF 
Plate to Cathode and Heater ............0:400 0.5 1.0 pF 
Pentode Unit: 
GridiNelitto’ Plate aria, eee eccke se oes: 0.06 max 0.03 max pF 
Grid No.1 to Cathode, Heater, Grid No.2 and 
GETING yoo ied rnd seis ak doh gc esd Peale esd Maga aot 4.6 4.8 pF 
Plate to Cathode, Heater, Grid No.2, and 
Grid No SPI es heer tte ae ot ae 0.9 1.6 pF 
Pentode: GridaNe.1 to Tridde Plate’ . 0 0 cu «ses suis om 0.05 max 0.04 max pF 
Pentode Plate to Triode Plate ...........:00ceceeee 0.05 max 0.008 max pF 
Heater to. Cathode icc eaccss ss. Segre nenne. gaaa Be 6.0 6.07 pF 
® With external shield connected to cathode except as noted. 
+ With external shield connected to plate. 
6AU4GT Refer to chart at end of section. 
6AU4GTA iMGHREEI _¢ 
VACUUM RECTIFIER (5) 


Glass octal type used as damper tube in horizontal- "@) 

deflection circuits of color and wide-angle picture-tube 

television receivers. Outlines section, 13G; requires (2) QA 
octal socket. Type may be supplied with pin No. 1 m 


omitted. Socket terminals 1, 2, 4, and 6 should not be w ©), 

used as tie points. This tube, like other power-handling 4CG 

tubes, should be adequately ventilated. 

Heater: Voltage )(ac/de) «uititemsA. f 2actth 2c. Hed). adeee?’.. 6.3 volts 

Heateré Currents so onc Giro Ce aS ea GUTS SS Seemann eS eee 1.8 amperes 

Direct Interelectrode Capacitances (Approx.): 
Plate; to'.Héatercand ;Cathode pac scccensaaccdaded fs one amend ee 8.5 pF 
Cathode,.to#Heater ‘and Plate. os «cexncodasaeoee oo hen ee eee 11.5 pF 
Heater toyiCathode.. sccnaadiew na sas si edd oe dra eed da eee ae : 4 pF 
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Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peawenerese,. Paate..Voltgge# oo... vias cs ashen us ot lic owcne unlit» 4500 volts 
Peaktstgoreneurrent 2.7.) oP Pe OR EBT ABO at 1300 mA 
Averages/Tlate ‘jCurrent -c. bri. aibus Joe nny? FRNSE Fh NS F 210 mA 
ED EN os. o wsans cocorspudcne ce UMS s achdh an ohn & Cle kole eight Saks 6.5 watts 
Heater-Cathode-Voltage: 
Peak value. ....... SERRE ests . ERRP SERRE +300 —4500 volts 
CLA OO VALUE 65's 5s stucaa hc By aec sdeno Maene sutuesc dt 100 —900 volts 


Oy BEAM POWER TUBE 6AU5GT 


G f . e e e 
«> (3) Glass octal type used as horizontal-deflection ampli- 
Ts fier in low-cost, high-efficiency deflection circuits of 
HO On television receivers. Outlines section, 13D; requires 
Se octal socket. 
G, Ga. 
6CK 
PEACE Sy OURS RELA ) GRE Sw GIS ee Be + BR lel WAN WHC llae e 4 ee 6.3 volts 
beater p Gurrent ei. si. .6 ca ote: Bee. foot bids neteek oe 1.25 amperes 
Heater-Cathode Voltage: 
Pe VOWS ys ss. Eee. el Re ES Re VED bone: +200 max volts 
I CN ea salsa es alas ialasien tee 100 max volts 
Direct Interelectrode Capacitances (Approx.): 
Grid = No.t- tor Plate tic, tnsuetal. fe of okE bE aes RE 0.5 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 11.3 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 7.0 pr 


Class A, Amplifier 
Pentode Triodet 


CHARACTERISTICS Connection Connection 
er deta va, 0: >, a.m ores Sepensut ented e 115 110 volts 
Grid-No.2 (Screen-Grid) Voltage .................. 175 100 volts 
Grid-No.1 (Control-Grid) Voltage ................. —20 —A4.5 volts 
Pp ROL ORCC a cee es eee ee 6000 — ohms 
UBC OCEEINOO Reel 8. on sw lame late le bdede 5600 —_ umhos 
ae A Gh eats. be, AOR oe re HORT ok 60 — mA 
Re NE TOE ois oto mis eledeiwdhice ce cae ene 6.8 — mA 
{ Grid No.2 connected to plate. 
Horizontal-Deflection Amplifier 

For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 
De ee VONEge 6. foe ee oe er rae ie ae ee ae “ae 550 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ...... 5500° volts 
Peak Negative-Pulse Plate Voltage ........ 0.00. cc cece ccc ecees —1250 volts 
DC Grid-No.2 (Screen-Grid) Voltage® .......... yepertea, Crap ei) 200 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... —300 volts 
Pememre  urrent) | ee la oo Pa ade cs hee 400 mA 
Avereze Cathode. Current--'.:0csrdeee caste Ore teers hs 110 mA 
NII ea en dhs Reaves ce AOR As aendl AOS ogni ovis che wie Nee di Be 2.5 watts 
RIOT Ton de isp soe cc as bas cs ETP ECR ALTIUM Lpthulatuaew « Bo os bro 10 watts 
Bulb Temperature (At hottest point) 2.0.0.0... 00 00. 0es wearers’ « 4 210 me 
MAXIMUM CIRCUIT VALUE 
Ciriaeio.troircuit Resistance |... foto ae 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
° Under no circumstances should this absolute value be exceeded. 


» Obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 
input to the rated maximum value. 


ti A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section. 6AU6 
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6AU6A 


3Au6, 4AU6, 2AUs SHARP-CUTOFF PENTODE 


Miniature type used in compact radio equipment as rf 
amplifier especially in. high-frequency, wide-band ap- 
plications; also used as limiter tube in FM equipment. 
Outlines section, 5C; requires miniature 7-contact 
socket. For a discussion of limiters, refer to Electron 
Tube Applications section. For typical operation as 


7BK 

resistance-coupled amplifier, refer to Resistance-Coupled Amplifier section. 
Types 3AU6, 4AU6, and 12AU6 are identical with type 6AU6A except for 
heater. ratings. 


3AU6 4AU6 6AU6 12AU6 
Heater Voltage (ac/dc) ....... 3.15 4.2 6.8 12.6 volts 
Heater Current .............4-- 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Aver- 
BLO bes tao sal Oe a eats 11 11 1i -— seconds 
Heater-Cathode Voltage: 
Peakiwalue crus) ase suet eee +200 max 200 max +200 max 200 max volts 
Average value ............ 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Pentode Connection: 
Grid No.l ‘tog Llateva lacs Comers CaM R ee see Rem ie tetera tp wate 0.0035 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Giteria lh «iS hiiel ieee ei teen Pe eaten ot cpaiciga sae ee a, Neat Sl agate oe 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Tntervale Shield’ rsR SUS ee eh. SEER ee aa. ae ce 5.0 pF 
Triode Connection :¥ i 
Grid No.1 to Plate, Grid No.2, Grid No.3, and Internal Shield 2.6 pF 
Grid No.1 to Cathode and Heater .............. 22 eee e ees 3.2 pr 
Plate, Grid No.2, Grid No.3, and Internal Shield to Cathode 
BUN ELG@ACON 2 hie Cea Ries ane ie vetariata ate tay Receeiie a So ub uatte Me teilas sh aie tele ale Me Meo pe ertos 1.28 pr 
+ Grid No.2, grid No.3, and internal shield connected to plate. 
# Value is 8.5 pF with external shield connected to cathode. 
Class A, Amplifier 
f Triodey Pentode 
MAXIMUM RATINGS (Design-Maximum Values) Connection Connection 
Plate®. Voltages on oe re ee ESR SRE CRA eR Se os 275 3a! volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value — 0 volts 
Grid-No.2 (Screen-Grid) Voltage ..........+....06- See curve page 96 
Grid=No22"Supply. "Voltage (ay 75k. eek. eens ool ess — 33 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 vols 
Pilate? Dissipation: eve we. Cebit sate esol se eis o's ai 3.5 3.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ......... — 0.75 watt 
For grid-No.2 voltages between 165 and 330 voits See curve page 96 
TYPE GAU6GA 
pe PENTODE CONNECTION 
ES) GRID No.3 CONNECTED TO 
2 12.5 
™ 
2H 10 
a & 
x = 75 
et 
= 5 | 
aS 
Ss 
Ww 
ie 25 
al 
a 
10) 100 200 300 400 500 
PLATE VOLTS 92CS—66IIT3 
Triodey 
CHARACTERISTICS Connection Pentode Connection 
Plate Supply Voltage ...............- 250 100 250 150 volts 
Grid N0.3, (4.4 Bye ee eee eee — Connected to cathode at socket 4 
Grid-No.2° Supply Voltage ...........- —_ 100 125 150 volts 
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Triodet}_ 
Connection Pentode Connection 
Cathode-Bias Resistor .............6- 330 150 100 68 ohms 
Amplifieation Factor ............c4e. 36 —— — — 
Plate Resistance (Approx.) .......... 0.5 1.5 1.0 megohms 
Transconduetance 2) 0 ke 4800 3900 4500 5200 umhos 
Plate, Gumment® i. os. 2 rks CRs SS 12.2 5.0 7.6 10.6 mA 
GrideNo-2 Oarrent, 2... <j gures oP Bebe. oo — 2.1 3.0 4.3 mA 
Grid-No.1 Voltage for plate current 
OE OUP Pe Le daw so —— —4,.2 —5.5 — 6.5 volts 


{ Grid No.2, grid No.3, and internal shield connected to plate. 


Refer to chart at end of section. 6AU7 
Refer to chart at end of section. 6AU8 
MEDIUM-MU TRIODE— 6AU8A 


SHARP-CUTOFF PENTODE 8AUS8 


Miniature type used in television receiver applications. 
Pentode unit is used as video amplifier, if amplifier, 
and age amplifier. Triode unit is used in sync-amplifier, 
syne-separator, sync-clipper, and phase-inverter cir- 
cuits. Outlines section, 6E; requires 9-contact socket. 
Type 8AU8 is identical with type 6AU8A except for 


§DX heater ratings. 
6AU8A 8AU8 
Siteater Vortace™ (ac/dc) fo... UN 6 koe earerererereiarorars : 6.3 8.4 volts 
BTOATE TC GCULLON bee ec ls cS Saou tle SLR lieen evacuees ahs 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...............002 11 — seconds 
Heater-Cathode Voltage: 
CME NINE oc TRS, sue blac e ae cane © cet oneiolinelonensiabieite +200 max +200 max volts 
CCE ANIC Ue se ee Ate clalsr tei «cues msl & 6/e0 © mapa 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Grid’ to Plate’. 0.0... id, 3 ear ten tl tnt Goer eittie's sap minster tyr Badd Tole 2.2 pF 
Grid to Cathode and Heater .................... CupdheeeReH SHR 2.6 pF 
Plate ite.Cathode and Heater 2. eisieive sie o:ul sae Wiad ss) everst toes Macros Suevs 0.34 pF 
Pentode Unit: 
Gridm No tartower late. oe ee” es ay ene at P 0.06 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
BTNCCUTIATMBSTIICIG. ios via ciclov esi Nile ehclbc fig we eb eis oe lils Ve Mee Ee. Soar To pF 
Plate to Cathode,, Heater, Grid No.2, Grid No.3, and 
Maurya Ge INT ORC ON ee coo. ch istic) SN) ovale: Sot) Win eat oes Bete, Fa 6. Mamaibeneyellenar'e 3.4 pr 
WrioderGrid ponrentode: Plate. oo... 05<.c..cs ess c sce ese ee cues ols aus 0.022 max pF 
Pentode Grid No.1 to Triode Plate ............... eee tee ee eee 0.006 max pF 
mrentode Fiate to Triode Plate 2.00... w cece ee eee geescesee 0.12 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
POUR AE GE ee Wah hes fis & oe gcagnoain oe ae ie Wielslwine fereceve 330 330 volts 
' Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
SPHOIINGL2. VOIAZE Fo. x..c. shticies ws. teats. aorat ergs ‘seetail aloe sy See curve page 96 
_.Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PLAC SSI AGIOR en de grweruraleorsrape Series Made oO ORS is ee 2.8 3.3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ —_ 1 watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 96 
CHARACTERISTICS 
Plates Supply; VOItTAZE oF. ok OS ec we a sais ole wre once dis 150 200 volts 
Grid-No2Z) Supply Voltawe dg ou. 6. 0 sane pin dhe «oie « aneue ree e — 125 volts 
Cathode-ias MAReSISCOR jocs.clecesg oe TR Ow Oe ed ale ete es 150 82 ohms 
Asonlification sPactor © .6....020..5 SE PES ya ee. BERS ¢ 43 — 
Plate .Resistances(Approx.) 000 eee on eae es 8100 100000 ohms 
"DrATISCOROUCEANCE 0. |. Sb sis | pets tis ecuphe we eiesa Vie mw 6 Slee wore 5300 8000 pmhos 
Pam CO REEMOCTICT IEG © «5 aids. oi ahat's daele) ids oie SF spaeeen) apwisivys.s ayes 9.5 17 mA 
Ciena et Currents...) OLE eR IVA, Ae — 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
PRC TT RAS Medan Seth orale skeen I soase er n(6 6, aw apsicoke gna = ame —6.5 —7.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation .............6. SEO < 0.5 0.25 megohm 
For cathode-bias operation ................ pay yi 1.0 1.0 megohm 
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6AVS5GA 


12AV5GA, 25AV5GA BEAM POWER TUBE 


Glass octal type used as horizontal-deflection ampli- 
fier in television receivers. Outlines section, 19C; re- 
quires octal socket. Types 12AV5GA and 25AV5GA 
are identical with type 6AV5GA_ except for heater 
ratings. 


6AV5GA 12AV5GA 25AV5GA 


Heater -Moltage (ac/dc) .....c..00e+«ehteblass 3 12.6 25 
PRCA LEE IOUBEFOIIC! toa esas ok esas eee rae eee ee aoa 1.2 0.6 0.38 
Heater Warm-up Time (Average) ........... — 11 — 
Heater-Cathode Voltage: 

Peakevaluee £3. 0.2.5. eee eee bs - hae +200 max =200 max +200 max 

Averare. Value yen: . : «oes oh ee Eee ee 100 max 100 max 100 max 
Direct Interelectrode Capacitances (Approx.) 

CyidieN 6 18h: t Ome Ate ick ek es ing, ee ly So an oes gS eeu aeaege 0.5 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 14 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 7.0 

Ciass A, Amplifier 
Pentode Triode® 

CHARACTERISTICS Connection Connection 
Plate Voltage aye son8 eos ck EST PE a eee ae 60 250 1590 
Grid-No.2 (Sereen-Grid) Voltage ............... 150 159 150 
Grid-No.1 (Control-Grid) Voltage .............. 0 —22.5 —22.5 
Plates Resist anees Sis func. Gacgetaicte: cdeirs, sys aan aloes ete rage —— 14500 — 
Transconaguctancarm 4.2 cee eee sss cl os cme hs see _—- 5900 — 
Piste? Current oe Oe ee ee coat Ohtasatacueptauetatares 260 57 — 
Sereen’s Current Dee. hee Te ee ot letacetetacusurirataras 26 acl — 
Grid-No.1 Voltage (Approx.) for plate current of 

Pe A goatee WR ae ak, Reha Yoda oe Anta: aetna — —A3 — 
Amplification accor Seapets me Nete as ie | - saxexedvkeusmeesuty siete — — 4.3 


® Grid No.2 connected to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


DEP ates oltag eit: Wahine cig yb ae al oe oe ebeelle susan ao See ei hee eee 550 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ......... 5500° 
Peak. Nerative-Pulse,/Plate) Voltage (2. aces oe ule te ee we ee —1250 
DG Grid -NOseaeV O1LAT Ea ae ee ees es aed tige  Mrere oka etepienc serene ciate ote 175 
Peak Negative-Pulse Grid-No.1 Voltage ..............-. eee eee ees —300 
Peake Gathode, Currentios GA EE Beet to tite a el letelete ie elton ate ene 400 
Average Cathodes CULVentyttitetis chatete Sitade Setelelodets tele se ness gene tnge unmeeeee 110 
CT = ING Ln Day es ee eee esta satanic cect cua telat crt Wadetiotis one Nema Ronen ne 2.5 
Plate DisSipatiouy fen sce fe eee ee ee ore rete at tae coated et clei) seus ae anaane il 
Bulb Temperature (at hottest point) .......c.. cece eet ence eneens ds 210 
MAXIMUM CIRCUIT VALUE 

Grid-No-1-Cireuit, , Resistance ym. sr cn 6 os chat n ss lars Foie celle se feveliereatel wiete 0.47 


amperes 


megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


° Under no circumstances should this absolute value be exceeded. 


+7 A bias resistor or other means is required to protect the tube in absence of excitation. 


6AV5GT Refer to chart at end of section. 


6AV6 TWIN DIODE— 


3AV6, 4AV6, 12AV6 HIGH-MU TRIODE 


Miniature type used as combined detector, amplifier, 
and ave tube in automobile and ac-operated radio re- 
ceivers. The 6AV6 may be substituted directly for the 
6AT6 in applications where the higher amplification 
of the 6AV6 is advantageous. Outlines section, 5C; re- 


7BT 
quires miniature 7-contact socket. Types 3AV6, 4AV6, and 12AV6 are iden- 
tical with type 6AV6 except for heater ratings. 
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3A V6 4AV6 6AV6 12AV6 
Heater Voltage (ac/dc) ....... 3.15 4.2 6.3 12.6 volts 
Heater, Currentiy.:.... 2.0... he os 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Aver- 
bed oN coe WE Pe ee ea a 11 11 — — seconds 

Heater-Cathode Voltage: 

PEAK MAIO Waco «5 uo wil Ad 64 +200 max +200 max +200 max +200 max volts 

Average value ............ 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

J TPraodevrGrid ito) TriodevsRlaterw (tos. 22607 RAL ER Os... OSS ee 2.0 pF 
Triode Grid to Cathode-and Heater ..........5.ccc cece cee eee VRE pr 
Triode Plate to Cathode and Heater ..........:... eR ruausns aes 0.88 pF 
Plate of Diode Unit No.2 to Triode Grid ..... Soke RRA Ie ORGS 0.04 max pF 


® This value is 1.2 pF with external shield connected to cathode. 


Triode Unit as Class A, Amplifier 
MAXIMUM RATING (Design-Maximum Value 


Bintes Volcagere Bim eile... SMe Me Lo, ud bceleiweldes SAAN Ra cee A We hep stor’ 330 volts 
Gridmvoltaze,” Positive-bias ValUC oo. ciccccecs eps eceterevels eietereie sip ales e'e e's 0 volts 
PPACE MD SSIPAtion® hyn... aierets ess Wed e obs Sotalol ott Gallen Wehr sharon RT 0.55 watt 
CHARACTERISTICS 

eS WO LUO ao ois snsou sumtedobetie aP So felchiaiio: « daearte Cerrone rn oral akene se 100 250 volts 
MGTIO OLED CTR circle) o v0. 5 Gis soils wa sabe otuniine bus else ee —1 —2 volts 
Amplification gractore .. banleense ss he. ee Sle ah 100 100 

PA AGO ME CCS SERTICO ie esc: of 5: AS Sia sleet che cusmeuergents ihecs lars 80000 62500 ohms 
PRS COM CU CCAM CES oor. oo. 5:5 o-oo Ch ove one wile el eh@ Sai ae wh les Ole 6. 1250 1600 umhos 
PAAECMIOUPTONGS. fics bss oes bees Meee Fae i elage) OTR BS 6 0.50 1.2 mA 


Diode Units 
MAXIMUM RATING (Design-Maximum Value) 
Bistemourrentindtach Uniti tioueiis.. 6s cesses oe ceapteseccueas 1.0 mA 


The two diode plates are placed around a cathode, the sleeve of which is common to the 
triode unit. Each diode plate has its own base pin. Diode biasing of the triode unit is not 
recommended. 
; Installation and Application 

The triode unit of the 6AV6 is recommended for use only in resistance- 
coupled circuits. Refer to the Resistance-Coupled Amplifier section for 
typical operating conditions. Grid bias for the triode unit of the 6AV6 
may be obtained from a fixed source, such as a fixed-voltage tap on the dc 
power supply, or from a cathode-bias resistor. It should not be obtained 
by the diode-biasing method because of the probability of plate-current 
cutoff, even with relatively small signal voltages applied to the diode circuit. 


AVERAGE DIODE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT 


ae 


160 
CBE! Dh 
poet if 
3 20 
E Peis cperg 
oe el Oe Gee 
WW Gain 3 aie 
= 2 > ° 
5 aE feos 
S PIN a a 
E | 7 NA 
a ate Ae 
i 40 
ea, V4 
fad N 
A 
| 


oO 100 200 300 400 = 1\ 20 
PLATE VOLTS 92CS-6879T a INN 
e aN 
7) 


DC VOLTS DEVELOPED BY DIODE 
@2CM-6875T 


Refer to chart at end of section. 6AW8 


PLATE MILLIAMPERES 
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6AW8A HIGH-MU TRIODE— 


SAW8A SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. 
The pentode unit is used as an if amplifier, video am- 
plifier, age amplifier, or reactance tube. The triode 
unit is used in low-frequency oscillator, sync-separa- 
tor, sync-clipper, and phase-splitter circuits. Outlines 
section, 6K; requires miniature 9-contact socket. Type 
8AW8A is identical with type GAW8A except for 
heater ratings. 


6AW8A sri 
8 


Heater’, Voltage’ (aerde)) ie i: ses does te tieutdvele ois - 6.3 , volts 
eater: Current Mae cr ce ec sagt cs Secreta es eer us ante: Stuyeye 0.6 0.45 ampere 
Heater Warm-up Time (Average) ............+s0008 11 11 seconds 
Heater-Cathode Voltage: 
Pe ee ie ee ka eum RRP Recs er aah Ged +200 max +200 max volts 
WAVGPaCen Calle ide enc eae Cree Te ee 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
Grids to) . Plateek 023. ee ois ae aie Meo oes 3 ee 2.2 pF 
Grid to Cathode, Pentode Cathode, Pentode 
Grid No.3, Internal Shield, and Heater ..., 3.2 3.4 pF 
Plate to Cathode, Pentode Cathode, Pentode 
Grid No.3, Internal Shield, and Heater .... 1.8 3.0 pr 
Pentode Unit: 
(Cyd a NGM Atos F ates Ue ete va ee 0.06 max 0.05 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield ............. “ 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid 
No:3,.and Internal Shield) «ss. ea) ee 3.6 4.5 pF 
Pentode Grid No.1 to Triode Plate .............. 0.008 max 0.005 max pF 
Pentode Plate to Triode. Plate .. 2... cs. e6¢000se ve 0.15 max 0.025 max pF 
= With external shield connected to pins 4 and 5, 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plstée p Voltage for. Blew a..4) veddsiaees seoteaab 830 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
Grid=Noz2 VGtta ree) Mer os Nee ANd afew SARE Meo SPR See curve page 96 
Grid-No.1 (Control-Grid) Voltage, positive-bias value 0 0 volts 
Piatesx, Dissipation. at Sabie ees oe hee es te oe iil 3.75 watts 
Grid-No.2 Input: . 
For grid-No.2 voltages up to 165 volts ........ — 5 he | watts 
For grid-No.2 voltages between 165 and 330 volts See curve page 96 
CHARACTERISTICS 
Plater Supply eV OlaACe a. ee eC ON. vee eet ora od oe 200 150 volts 
Gtid-No/2aiSupply wVoltage’s 4 i. «0s. cece ce eae bi? — 150 volts 
Grid-Nost TV oltager i. choke Bl bi eg 7 Pee ennaenen 4 —2 — volts 
Cathode-Bias? tResistor pus steer. 2. ee bec keke — 150 ohms 


Amplification @ actor’ 2 eRfe eo i 70 — 


TYPE G6AW8A 
TRIODE UNIT | | 
Ue aie 2a 


| TYPE SAWBA 
|} PENTODE UNIT 
fGRID-No. 2 VOLTS =1I50 


PLATE (Ip) OR GRID-No.2 (I¢5) 
MILLIAMPERES 


O 100. 200 300 400 100 200 300 400 
PLATE VOLTS 92CS-8644T PLATE VOLTS 92CS-9173T 
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Plate Resistance (Approx.) ....... Bh tits. RRL LT PsA — 0.2 megohm 
A PRTEOMROTARCC Fk oe ne eine 4000 $500 ymhos 
Plate Current ....... Proce wit natn chat dig a al kegs cht 4 15 mA 
rrevocn FCurnentt (8 RO oe COST TT —_— 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

BOP A VAIO Eu" Er Tep Wor ne ty Reads (eV akick oriy GRR OM ARMA A SH Shay dy 3 —5d —8 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
Ui. bor tixed-bias. operation, .:. 2... 0... ce cece eww 0.5 0.25 megohm 
1.0 


For cathode-bias operation .............2...... 1.0 megohm 
HALF-WAVE 6AX3 
VACUUM RECTIFIER 12A4X3, 17AX3 


Ducdecar type used as damper tube in horizontal-de- 
flection circuits of television receivers. Outlines section, 
8C; requires 12-contact socket. Socket terminals 5, 6, 
8, and 9 should not be used as tie points. This tube, 
like other power-handling tubes, should be adequately 
T2BL ventilated. Types 12AX83 and 17AX8 are identical with 
type 6A X3 except for heater ratings. 


6AX3 12AX3 17AX3 


Heater Voltage (ac/de) ....... ache ee hae ee 6.3 12.6 16.8 volts 
Heater) Currentes 200 Soy. oS) Sa Sh 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — ll ll seconds 
.Direct. Interelectrode Capacitances: 
Patent Cappode and Heater "207 8 Sr es ae 5.5 pF 
Catuoce to Plate tand™ Heater lo Wie ok ate Doe ak 7.5 pF 
Heater to sOathode’ .. oc. cc is ek ccc eee. SRR ee aT INT iene 2.8 pF 
Damper Service 
’ For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Bean inverse “Pilate Voltawe# =... occ. ccc docs hotest. eamto’.. ot 5060 volts 
ee ee aren Ge hee Ber cane cae cecal 1000 mA 
puperare (© late eaurrent Pe 2089 | PLO! So eielS. ood . won ahocwn!? 165 mA 
Per emmemncrperienm OU LORE ee oo ke dg rea AY oeetd PD od dua. 5.3 watts 
Heater-Cathode Voltage: 
Prem WOR RE OS. ker Poet ooo ce occ c ks RR“ +300 —5000 volts 
eee VAC! 8)... OES... Sc . Meeociinn w > Re +100 —$00 volts 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 250 mA .................. 32 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
Refer to chart at end of section. 6AX4GT 


6AX4GTB 


HALF-WAVE 
VACUUM RECTIFIER ©" “SSeuer 


Glass octal type used as damper tube in horizontal- 
deflection circuits of color and black-and-white tele- 
vision receivers. Outlines section, 13D; requires octal 
socket. May be supplied with pin No. 1 omitted. Socket 

4CG terminals 1, 2, 4, and 6 should not be used as tie 
points. This tube, like other power-handling tubes, should be adequately 
ventilated. Types 12AX4/GTB, 17AX4GTA, and 25AX4GT are identical 
with type GAX4GTB except for heater ratings. 


GAX4- 12AX4- 17AX4- 
GTB GTB GTA 25AX4GT 


Heater Voltage (ac/dc) ........ 0.000. 6.3 12.6 16.8 25 volts 
PAeater eOUTPENG 25 oc aks cle bale ho Aeaiees 1.2 0.6 0.45 0.3 amperes 
Heater Warm-up Time (Average) ... — 11 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 
Cathode. to Plate and Heater ... £0). ..00%..0097..000...90)....- 8.5 pF 
Pirate to. Cathode and/Heater! 27479 2.28. .08) ory Lave ATA 5 pF 
EE ENE oa ae or i hens, Sienna xis ORV aia wiihw ae Vie Red 4 pF 
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Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak’ Inverse “Plate ‘Voltage# $4. 602% co 4aehienios’ oe el a? fee 5000 
Beak Plate “Currents (gos Sees ooh agusgcg erie tucisisn MOOR gash -esusaee Ws) sioj onions 1000 
Average’ Plate’ Currents oor roe Pees oe ce eee teal ae ene aes 165 
Plates Dissipation Wee ee. cle. POAT... See. eee ee eas Bs) 
Heater-Cathode Voltage: 
PAK VALUE Grae crs cate abies Cote ee act Dok me tae +300 —5000 
Averaget valet: BU eRe Lee: RIE +100 —900 


CHARACTERISTICS, Instantaneous Value 


Tube Voltage Drop for plate current of 250 mA ................ 32 


MANUAL 


volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


Ne FULL-WAVE 
6AX5GT VACUUM RECTIFIER 


Glass octal type used in power supplies of radio equip- 
ment having moderate de requirements. Outlines sec- 
tion, 13D; requires octal socket. This type may be sup- 
plied with pin No. 1 omitted. This tube, like other 
power-handling tubes, should be adequately venti- 
lated. Heater: volts (ac), 6.8; amperes, 1.2. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 


Peak@inverse? Plate PVoltaze iis ite o ececcqrss Gut mn elonspage oh ee es egerens . 1250 volts 
Peak’ Plate sCurrentsi¢ber, Plate)e <tr. eee a st eos se case epeogers pation hs: mA 
Hot-Switching Transient Plate Current: : 
For duration of 0.2 second maximum ..............+--+++++88 2.6 ampere 
AC Plate Supply Voltage (Per Plate, rms) ............---- 0000 See Rating Chart 
Average Output Current (Per Plate, rms) ...................-+4. See Rating Chart 
Peak Heater-Cathode Voltage (1.0.0... 00. eee eee +450 volts 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) .......... 700 900 volts 
Milter Input Capacitor? \. 2 «> +25. 0seHe tis O80 ned Hewes 10 10 uF 
Effective Plate-Supply Impedance Per Plate ....... 50 105 ohms 
DC Output Voltage at Input to Filter Reese Des i 
G22b FINA Sere : 395 -—— volts 
At half-load current of FE A 4) bam cca ne es 540 volts 
. 126 eA cea es 350 = volts 
At full-load current of 50°. maT OS SO a ac 490 eats 
Voltage Regulation (Approx.): 
Half-load to full-load current ................ 45 50 volts 
TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 
AC. Plate-to-Plate Supply Voltage (rms) .......... 700 900 volts 
Filter timput. Ohoke. 6... cs ROI OR FA 10# 1L0## henries 
DC Output Voltage at Input to Filter (Approx.): ‘ 
x ar AN oe eee, 270 volts 
At half-load current of { 62:5 mi AlT tt the =a 365 volts 
4 TOO SS  Age es coats 250 volts 
At full-load current of { 1254 WA [AM ae 350 ankte 


TYPE 6AX5—-GT 
E,°6.3 VOLTS 


MAXIMUM OPERATING VALUES WITH: 
CHOKE -INPUT FILTER 
CAPACITOR —INPUT FILTER 


OC OUTPUT MILLIAMPERES PER PLATE 


ie} 100 200 300 400 500 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92C3~7503T) 
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Voltage Regulation (Approx.) : 
Half-load to full-load current ...............00. 20 TD eis volts 


* Higher values of capacitance than indicated may be used but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating for hot- 
switching transient plate current. 


# This value is adequate to maintain optimum regulation provided the load current is not 
less than 30 mA. For load currents less than 30 mA, a larger value of inductance is required 
for optimum regulation. 


## This value is adequate to maintain optimum regulation provided the load current is not 


less than 35 mA. For load currents less than 35 mA, a larger value of inductance is required 
for optimum regulation. 


Refer to chart at end of section. 6AX8 
’HALF-WAVE 6AY3 
VACUUM RECTIFIER 6AY3B 
I2AY3, 12AY3A, 


ITAY3, 17AY3A 


Novar types used as damper tubes in horizontal-de- 
flection circuits of black-and-white television receivers. 

SHP Outlines section, 11D and 30B, respectively; require 
novar 9-contact socket. Socket terminals 1, 3, 6, and 8 should not be used 
as tie points. It is especially important that these tubes, like other power- 
handling tubes, be adequately ventilated. Types 12AY3 and 12AY3A and 
types 17AY3 and 17AY3A are identical with types 6AY3 and 6AY8B except 
for heater ratings. 


6AY3 12AY3 17AY3 
6AY3B 12AY3A I17AY3A 


Heater Voltage (ac/dc) ........6....cscwsweeces 6.3 12.6 16.8 volts 
NPeCRher me OUYTCO Ga.) ER ccc ors surg h Meee a om Xe 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 
late to Cathode and. Heater»)... << cc sisi sje « Sie bush one avers enous 6G Bea 6.5 pF 
Warnoderto ph late: and, Heater. wah... cect c es tm aes 9.0 pF 
Peaceeeso Cathode e0e8,, SOG 0. RR e ee MeO 2.8 pF 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


ineak inverse Plate Voltagey oe sal. cide Cine othe ce cbuesesaccte 5000 volts 
Oa MIALORLOULYOM Gr nen tera ne ee ee oe ia nether cke Ci ay 1100 mA 
Cre CME LeN OULTOHE (Po es ete chen baie bbe a ee ne BE Tecan 175. mA 
Piste | Dissipation: ? sax. bes. bute 2h ees ee ee oo ce ec race 6.5 watts 
Heater-Cathode Voltage: 

eA Ve IG eis ne | SSeS eee. aie. we. ae rs +300 —5000 volts 

Average! kya lire 0) of i), eit Nh at Un omrapi ha i ane ee IE +100 ~ —900 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 

Refer to chart at end of section. 6AY11 
MEDIUM-MU TRIODE— 6AZ8 
SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an if amplifier, video amplifier, age amplifier, or 
reactance tube. The triode unit is used in low-frequency 
oscillator, sync-separator, sync-clipper, and _ phase- 
splitter circuits. Outlines section, 6B; requires minia- 


9ED ture 9-contact socket. 
Heater Voltage Kae /de). @ 2 ...qencmbars.  aaenisiesee . toe. . eas * 6.3 volts 
Or MMRDA T ATES E te ee i eae eh i lee nie casing a disks Ns yeh aabtae ic 0.45 ampere 
Heater-Cathode Voltage :4 
EPMA M RG ee PO ee he re hg BME ING cg. dicts. Acciona nssl"onwe sie a att ee ee +200 max volts 


COUR OCRUAIUIC (2 cis eee eee ee ol a oats Saisie A 100 max volts 
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Direct Interelectrode Capacitances: 
Triode Unit: 


Grid’ to: Plate... . Ps. APOREIGS, Bee es ere ere ea ee i EYE pr 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield — Pe pr 
~ Plate to Cathode, Heater, Pentode Grid No.3, and Interna! Shield 1.7 pF 
Pentode Unit: 
Grid NG. Ea tO me VAG eae a Pikes eee gt aR i ae ean 0.02 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Tnternal sSHiCla oes eres ccs cae ee oat ee Pe Nene seg terete cache 6.5 pr 
Plate to Cathode, Heater, Grid, No. ph. Grid No.3, and 
Internal:+Shield? SSOL7 gy, ee a a: Ey OP ae 2.2 pF 
Ttiode. Grid "to: Péentode ‘Piateov le. 4.6200. ©, SG PRR I. 2 0.027 max pF 
Pentode Grid No.1 to Triode Plate ..............00- cscs eeeeeee 0.020 max pr 
Pentode, Plate to Triode' Plate. .cuue. oR Bie ss pee Sa. eee 0.045 max pF 


4 The heater-cathode voltage of the pentode unit should hot exceed the value of the operating 
cathode bias. Grid No.3 will be made negative with respect to cathode if this value is ex- 
ceeded, and thus possibly cause a change in tube characteristics. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Plate*’ Voltawe FP. ooo ole ae ool Re, Ma Te de 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage La akccniet aes — 300 volts 
Grid-No: Zev oltaremees esl.) eee oes Se ee See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plates Dissipation ii). ensis. . seek. ws g*. Piney. ek 2.6 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts .......... —_ 0.5 watt 

For grid-No.2 voltages between 150 and 300 volts See curve page 96 
CHARACTERISTICS 
Plate Supplyg, Voltage ye en sett a chen tin eBancise Miapons pais 200 200 volts 
Grid=NOL 29 VOlLA Le et ste cee tree tose ee ates ne. tre — 150 volts 
Grid-Noil? (Voltages. Foa795 3 1. eat RPE, —6 = volts 
Cathode-Bias Resistor ......... 00. cece ee ee eee a 180 ohms 
AMplincation’ Pactorn 1.) ok ea eee se eens ees 19 — 
Plate Resistance (Approx.) ..........0.:ce cee e eevee 5750 300000 ohms 
Transconductance ~ Pi vere 62 OF Boe es 4k $300 6000 umhos 
Plate.? Currente ti OP Pete. Ea a ee 13° 9.5 mA 
Grid-No.2 Gurrent( (4. Bae AE TB ee em — 3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

ON tt AY eRe i Scnteaiewh cee teak death Ulan nant kata! aneoase eats —19 —- volts 
Grid-No. 4 Voltage (Approx.) for transconductance 

Of 6.) 00 =. RIGOR iti Sean nicole « Gane Shatner ee — —12.5 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance :* 
For fixed-bias operation ................e.ec0ce 0.5 0.25 megohm 
For cathode-bias operation ........:......0.00.. 1.0 1.0 megohm 


*If either unit is operating at maximum rated conditions, grid-No.1-circuit resistance for 
both units should not exceed the stated values. 


6B4G Refer to chart at end of section. 
6B5 Refer to chart at end of section. 
6B6G Refer to chart at end of section. 
6B7 : ; 
6B7S Refer to chart at end of section. 
6B8 Refer to chart at end of section. 
6388G Refer to chart at end of section. 
6B10 TWIN DIODE— 
8B10 MEDIUM-MU TWIN TRIODE 


Duodecar type used in television receiver applications; 
diode units are used in horizontal-phase-detector cir- 
cuits, and triode units are used in horizontal-oscillator 
circuits. Outlines section, 8A; requires duodecar 12- 
contact socket. Type 8B10 is identical with type 6B10 
except for heater ratings. 
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6B10 8B10 
Heater Voltage (ac/dc) ...........00. aCe ey Seren 6.3 8.5 volts 
NSP ES hoa 3 Fe m2 gil dalla art ae Aare tare aha tat a Re a a 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................- 11 11 seconds 
Heater-Cathode Voltage: 
BPE CORTRURNUIG ee cre ee re en ger eaen +200 max +200 max volts 
DROP ARIES, Gig) Dr ee Ce Se as ie eRe ke 100 max 100 max volts 


Class A, Amplifier (Each Triode Unit) 
MAXIMUM RATING (Design-Maximum Value) 


SAARC OLEA CML ti). . HRY. bo Ale, APOIO, Oey SRSA i adie whic J 330 volts 
Bvetaren Cathodes Current... 2.0% . boeken kes bdie deesade ane eee 20 mA 
LEVERS UNGSS ST SEC ECO Ware om ie et URI balan? ei a ae 3 watts 
CHARACTERISTICS 

RASTEmRVOlLare UME. Gtk. Set 8 Sleds, Wk ed ak Gd Whom cee eth emeesic . 250 volts 
OL OLE TLR Mia PEON ee Ree ne SW initrd, oR Oaite WOW vices: eon ayenics bite oars —8 volts 
PIM DUMCALION SN ACCOE ys 5 ac s,cRjmiane oe atl «dads he So orcad: dah WEE « ceausoim AP che 18 

ieiate vesistance +(Approx:)) Pet. Uo ea vet oe eee la bs PR VAG oy la beee 7200 ohms 
MUTE Is COM COCANICE G4 feo. ENE I Re. 65k VARIG RIE NOS LAND « DRL Redes eae og 2500 “mmhos 
OEE ONCE AEE RNP ER aL RA ol fe 10 mA 
Grid Voltage (Approx.) for plate current of 50 wA .............. —20 volts 


MAXIMUM CIRCUIT VALUES 
Grid-Cirecuit Resistance: 
HOn MN Sede DIOS ODEL SCION 15 in lids ovis FaRonles sand lo, eM bes dame hese che Scan, dhailesd 0.25 megohm 
For’ cathode-bias operation’ ..°... 0.07. DA@REIE Ss, Sane Bayes a megohm 
Diode Units (Each Unit) 
MAXIMUM RATING (Design-Maximum Value) 


ieee sie COTE D RETOCE 0 cae slain emanate One ls a mln eld alt ie Sane ali A gO Rie lara 5 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 20 mA ...............00. 5 volts 


HALF-WAVE 
VACUUM RECTIFIER 6BA3 
Novar type used as damper tube in horizontal-defiec- 
tion circuits of black-and-white television receivers. 
Outlines section, 11B or 30C; requires novar 9-contact 
socket. Socket terminals 1, 3, 6, and 8 should not be 
used as tie points. This tube, like other power-handling 


SHP tubes, should be adequately ventilated. 
eee ae ehRe OC)! oo ole ce eee cere eke alee heee 6.3 * volts 
Piece PECT re Chem ea ten ta had eb tine Les Bie Wome Lint ss Lae ee ee 1.2 amperes 
Direct Interelectrode Capacitances (Approx.) : 
Plater com@athode anditHeatert igus Seo lak et hae ak 4.4 pF 
Cathodeitor Plate and--Heater—<niu 6) a ee ok 6 pF 
Heater Mts Cathode. be aces hucstond coco choco ee Se es 1.8 pF 
Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak gunverse Plate. VoltdGet 02355... <j dione den sedens se Deh eo Bhs 5000 volts 
Peak mebiate. Current... Fase Po Re oe Sore te BASAL PLE 1000 mA 
Average, Plate Current [2% .3. Bos . 3. Serpe Mmenedcnmbcue bs See 165 mA 
Plater pissipation oa TU ey ee eee Oe ee eee ee ed 5.3 watts 
Heater-Cathode Voltage: 
Peak value) oo... Liklae 6g Coe etree eet, +300 —5000 volts 
Averave value. 2. oD Ce re oe Oe ee +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


"le Xe Sor REMOTE-CUTOFF PENTODE ge 
MAS 6BA6/EF93 
s— 


“3 3BA6, 12BA6 


a) Miniature types used as rf amplifiers in standard broad- 
cast and F'M receivers, as well as in wide-band, high- 
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frequency applications. The low value of grid-No.1-to-plate capacitance 
minimizes regenerative effects, while the high transconductance makes pos- 
sible high signal-to-noise ratio. Outlines section, 5C; require miniature 
7-contact socket. Types 8BA6 and 12BA6 are identical with type 6BA6 
except for heater ratings. 


6BA6 
38BA6 6BA6/EF93 12BA6 


Heater Voltage (ac/dc) .......... Nigrecataracers ste 3.15 6.3 12.6 volts 
Heater, Currentiigs. ci. Pa eis Me a detets cig ite ee 0.6 0.3 0.15 ampere 
Heater Warm-up Time (Average) .......... 11 — — seconds 
Heater-Cathode Voltage: 
Peakt ‘walue 0s... :. #6. oon ea eens A as Hee = +200 max +200 max +200 max _ volts 
Averages valuenn Tes Saw) 02: Eee eR eis vor 100 max 100 max 100 max __—s-voits 
Direct Interelectrode Capacitances: 
CrideiNoAMto DRlateht vane me. hairs Vn eee bale ee dere eee 0.0035 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal’ Shield. .)*.5 se 24 es eee ts ete os ae 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal> Shield iy 25 08 uate ty caterer ee Seer eee oe oe eee me 5a pF 


= This value is 5.5 pF with external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Pla COME Glia Coe tems Wicca area eae eps ace ce Seis ate eee Whe eaettig eames erp en NneeS 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2, .(Screen-Grid)” Voltage 2. 2.0... . cfemisheielal «appysimredeyetteliel. yey See curve page 96 
Grid=Nor? *Supphy ™ Voltave or dais: seins oe cre ieee ve sie ie reuwlene aitelete + eo gers 330 volts 
Plate Dissipation ............ es Wek tra RRR SS EMR! FeRAM Ee (PRS 3.4 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ............0..-..0006 0.7 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

Negative-hias » values. : . SR SE ERO Pe. BREE OPE AR oO... —55 volts 

(IPOSIELVE= DIAS Va LEEW csesneesnatoy crane el ceseerepcnere terest ek Suenceel oheke ME ee chs 0 volts 
CHARACTERISTICS 
Plate 2 Supply a ok Oh ageik. mkt Hews Serr smcyhenateles Diy g, o aus 100 250 volts 
Grid No.3. and” Internal’ Shield... .. 0. cuore ence us Connected to cathode at socket 
Grid-N6.2 =Supply Voltaren y. 2y752. Jk aE. 100 100 volts 
Gathode-Bias,, Resistofiyer (0h. sae OPS ate eed sire gs tas 68 68 ohms 
Plate, hesistances (CA DDYOXs) mb tare. votes deepen a cans. 0.25 1.0 megohm 
Transconductance’) ‘{. seek Sth 2ikely PSG, ae 4300 4400 umhos 
Plate’ Currents. 2° oe a haled teow. plane. ayt oh 10.8 11 mA 
GridENo:2a4Currertt URW Hie bate g coccisy occ eon eure acs 4,4 4.2 mA 
Grid-No.1 Voltage (Approx.) for transconductance 

OLAAQ OU TOS htc een etnies cence ts a cs meme se cone —20 —20 volts 


TYPE 6BA6 
GRID-No.2 VOLTS=I00 
GRID-No.3 VOLTS=0 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 


0 100 200 300 400 


PLATE VOLTS 
92CS-6609T 


Installation and Application 


Control-grid bias variation is effective in changing the volume of the 
receiver. To obtain adequate volume control, an available grid-No.1-bias 
voltage of approximately 50 volts is required. The exact value depends upon 
the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed 
supply voltage, from a variable cathode-bias resistor, from the ave system, 
or from a combination of these methods. 
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The grid-No.2 (screen-grid) voltage may be obtained from a poten- 
tiometer or bleeder circuit across the B-supply source, or through a drop- 
ping resistor from the plate supply. The use of series resistors for obtaining 
satisfactory control of grid-No.2 voltage in the case of four-electrode tubes 
is usually impossible because of secondary-emission phenomena. In the 
6BA6, however, because grid No.3 practically removes these effects, it is 
practical to obtain grid-No.2 voltage through a series-dropping resistor from 
the plate supply or from some high intermediate voltage, provided the 
source does not exceed the plate-supply voltage. With this method, the 
grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it 
may actually rise. This rise of grid-No.2-to-cathode voltage above the nor- 
mal maximum value is allowable because both the grid-No.2 current and the 
plate current are reduced simultaneously by a sufficient amount to prevent 
damage to the tube. It should be recognized that, in general, the series- 
resistor method of obtaining grid-No.2 voltage from a higher voltage supply 
necessitates the use of the variable cathode-resistor method of controlling 
volume in order to prevent too high a voltage on grid No.2. When grid-No.2 
and control-grid voltage are obtained in this manner, the remote “cutoff” 
advantage of the 6BA6 can be fully realized. However, it should be noted 
that the use of a resistor in the grid-No.2 circuit has an effect on the 
change in plate resistance with variation in grid-No.3 (suppressor-grid) 
voltage in case grid No.3 is utilized for control purposes. 


PENTAGRID CONVERTER 6BA7 


Miniature type used as converter in AM and FM re- 
ceivers. Outlines section, 6E; requires miniature 9- 


8CT contact socket. 
eer CRO wee ccna fobs dee eb Meee lke ew seek dcedee dee eas é 6.3 volts 
ee EONS ney lh ces Saale’ PATON Bee wigittonels a eebbetits «ale 0.3 ampere 
Peak, Heater-Cathode Voltage 2... ccc ccs ccc ecw ence vcvccesthibeee’s +90 volts 
Direct Interelectrode Capacitances: 
Grid No. 3 to All Other Electrodes 2... 055. .c5cccccccccsccce ; 9.5 pF 
Plate sto. ANTlOther.Wlectrodes 2...) 6 0002 oo ee cae San he 8.3 pF 
Grid No. 1 to All Other Electrodes ........... ccc cctv ccecevlice 6.7 pF 
CIN MEO TON EIA CO nn Stel eSB ocals aia ayo LA kLe mut bi Ore eae baa elece 0.19 max pF 
GroeNome touGrid: No, 1)... 2ee Kernen te mee ee St ane Se 0.1 max pF 
GTIGENOw STOOP IAte ois ox on ote RR REEL, Be RAE oS oc ce gee 0.05 max pF 
Grid No. 1 to All Other Electrodes, except Cathode ............ 3.4 pF 
MER BORE IOC | ele tons: ce min ap pn yaad Wyn aua se, erase 3.3 pF 
Cathode to All Other Electrodes except Grid No. 1 ..........-- 4.0 pF 
Converter Service 
MAXIMUM RATINGS (Design-Center Values) 
CN CE ee PR At ta 8 ar eet a Grane 300 volts 
Grid-No.5-and-Intérnal-Shield Voltages .............. i Se wake claw ohn 0 volts 
Grids-No.-2-and-No.4 (Screen-Grid) Voltage ................ whe lanite ce 100 volts 
Grids-No.2-and-No.4 Supply Voltage ........ 0. cc cca ceeeevcceececece 300 volts 
Plate Dissipation ........... Bee CFR SORT os Cae BORLA BY He et pe tree vo (BO watts 
Grids-No.2-and-No.4 Input ................. PRO rahe Ape es Seas F 1.5 watts 
BPMN Pe Ce CUPTONE. 6. i. Berson... sss neondccwerccdunudepoceds athe 22 mA 
Grid-No.3 Voltage: 
POMONA cb hence dgesebacccadeteesenne eagle —100 volts 
Positive-bias value ............. 0 volts 
CHARACTERISTICS (Separate Excitation)* ? 
Og nee ors ti git bn oa 2 a hes Sa 100. 250 volts 
Grid No.5 and Internal Shields ............... MASTS: Connected directly to ground 


Grids-No.2-and-No.4 (Screen-Grid) Voltage ........04 100 -. 100 volts 


166 RCA RECEIVING TUBE MANUAL 


Grid-No.3 (Control-Grid) Voltage .............2:20.. —1.0. —1.0 volt 
Grid-No.1 (Oscillator-Grid) Resistor ............... ‘ 20000 20000 ohms 
Plate Resistance (Approx.) ............ Glee, ace cette 0.5 1.0 megohm 
Conversion Transconductance ...........-ceseeereeen 900 950 umhos 
Conversion Transconductance (Approx.)** ......... ‘ 3.5 3.5 umhos 
PlatesCurrentaxndaase: Ae: hey RA ee. eek eae hee 3.6 3.8 mA 
Grids-No.2-ahd-No.4 Currents eo ojch oie + sejcp0 508% sues oe. oes 10.2 10 mA 
Grid-No.1) Current rege er GAR ee, os 0.35 0.35 mA 
Total Cathode:Current!. eaworyders . i aa. Boe. 14.2 14.2 mA 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate 
(not oscillating) is approximately 8000 wmhos under the following conditions: signal applied to 
grid No.1 at zero bias; grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under 
the same conditions, the plate current is 32 milliamperes, and the amplification factor is 16.5. 


* The characteristics shown with separate excitation correspond very closely with those ob- 
tained in a self-excited oscillator circuit operating with zero bias. 


**® With grid-No.3 bias of —20 volts. 
4 Internal Shield (pins No.6 and No.8) connected directly to ground. 


6BA8SA MEDIUM-MU TRIODE— 


8BA8A SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receivers. The pentode unit is used as a video 
amplifier, an age amplifier, or a reactance tube. The 
triode unit is used in low-frequency oscillator and 
phase-splitter circuits. Outlines section, 6E; requires 
miniature 9-contact socket. Type 8BA8A is identical 
with type 6BA8A except for the heater ratings. 


6BA8A SBASA 


Heater Vv oltave = (ac/dey las. eee ne save sceescascase 6.3 8.4 » volts 
Hes ter tO wrr ere ee ee ek AE Pe ee ee ee eter es 0.3 0.45 ampere 
Heater Warm-up Time (Average) ................4. 11 _— seconds 
Heater-Cathode Voltage: 
Demkiaal lire gi Oe aarti frie cle Ue tee se +100 max +200 max volts 
Averavemvalue. oa}. oo.mies A. ee Be Pag be Blake 100 max 100 max volts 


Direct Interelectrode Capacitances (Approx.) : 
Triode Unit: 


Grid ito Plate Si wees. LSS. APE OR. 6 BO aA ray one pF 
Grid to Cathode and Heater ................005 f 2.5 yAsgt pF 
Plate to Cathode and Heater ..................05 0.4 1.9 pF 
Pentode Unit: : 
Grid No.1 to*Plate Pek ers fers Pe ree Pee ee Per ee s 0.06 0.05 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No: vandeinternal Shicld==2. 2.4... .s.ee oes 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield? .:2. 2) 2 hee ee ee 3.6 4.5 pF 
Triode Grid to Pentode Plate ..................... 0.016 0.006 pF 
Pentode Grid No.1 to Triode Plate ................ 0.006 0.003 pF 
Pentode Plate to Triode Plate ....0.....0...00..... 0.15 0.023 pF 
= With external shield connected to cathode of unit under test. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Plate Voltages 272 oo). eat aa ie 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............. — 300 volts 
Grid-No.2: Voltage ig oe hae oe eee ate eI EE Ree te See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 
Negative-bias value 41... chet ee ere ess — —50 volts 
Positive-bias value fy 6.4 koe ae eee — 0 volts 
Plate Dissipation). ) o. ..0s 6s 5 ss ee ee a ee eee Pe 3.25 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts .......... — 1 watt 
For grid-No.2 voltages between 150 and 300 volts See curve page 96 
CHARACTERISTICS 
Plate-Supply Voltage |. 200.548 SO 200 200 volts 
Gide oO: 2 Sup ply.£y Oltag even este en eee peels rane —_ 150 volts 
Grid-Noll Moltage aa; J0.. ‘oa eee ee Ee oh ee ee —8 oo volts 
Cathode-Bias*t Resistor te: . 44 cl accede s cers eles. Benet — 180 ohms 
AMplHication WR aeborn cnt: iiss eee Gee ee ure ee Rai eae 18 — 
Plate* Resistance (Approx) ry He Tl ee Pe Pee Ieee 6700 400000 ohms 
Transconductancé wii. bike’ « Maco ta eeu ene Sateen 2700 9000 “mhos 
Plate Current. cancers «tots ee eee ee hn ence ene ene: 8 13 ~ mA 
Grid=No.2 > Currentiie, 2.08) To Sak De Le ee er a eee — 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
LO Ant, leech Tb aaeenee dois cs bc «ao ol aime pice sveceore is —16 —10 volts 


eo 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation. ...........cccceevcccve . fet 05 0.25 megohm 
For cathode-bias operation. .........0000 eee eee a 1.0 1.0 megohm 
TRIODE—TWIN PENTODE SBAI1 


Duodecar type used as vertical-defiection oscillator 
and for combined sync-age applications in color and 
black-and-white television receivers. Outlines section, 
8B; requires duodecar 12-contact socket. Type 8BA11 is 
identical with type 6BA11 except for heater ratings. 


6BAILI 8BAII 
Tegter! Waltase (AC/AC) ope gn sccs en decwnrv dydda x. wardieeon 6.3 8.4 volts 
COC es hee es lake elk 0.6 0.45 amperes 
Heater Warm-up Time ......)....... 0.00 cc eee ee ees 11 11 seconds 
Heater-Cathode Voltage: 
SE an et cat a cake +200 max +200 max volts 


Average vatier! ell Sake eRe rl i SIO td 100 max 100 max volts 


tree topr later cic... AOA, PIES. he, BOTS. LW. AB, 2.0 pF 
Rrrics 0 ‘Cathode.and Heater... cu: esc ocs cs cg kn cca ewe ucenmenc 2.0 pF 
Plate to Cathode, Heater, and Internal Shield ..........,..... 1.9 pF 
Pentode Unit (Each Unit) : 
ESS NS af 25 oe Na 2.0 pF 
Grid No.3 to all Other Electrodes ..............cccccccccvcvce 3.6 pF 
Grid No.1 to.all Other Electrodes ..............ccccccece eevee 6.0 pF 
prnteeee all Other  Bileetrodes: occ cnc ec uve soe ce wae 3.0 pF 
Grid No.3 of Pentode 1-to Grid No.3 of Pentode 2 ................ 0.026 max pF 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
TU len «Pe nips ameter, “tateld ol td & oily date laitetemite 4a “o re gal os 300 volts 
Wyerage Cathode Current |." sere PO oe ee eee 20 mA 
Pe cereee ration”, ae. Sa a, A, Oe, SR ABIAEELA . 1.5 watts 
CHARACTERISTICS 
URN EA et Bi lA aus) rai Pou 1k Gy Mes ask A ww bk 250 volts 
RN Ee ce cei eee ee sk ee ee ck ads + ewe SEE Seder Le —ll1 volts 
maeninestion Kaetor .... .d40i40.twncntnl dives Se oth botets . madmubl « 18 
Transconductance ...... esi Seta ies i aA «SIA aod aie | Ay ARR Ie ek 1800 pemhos 
PUES Fey STSCI E Sy, RAR ees be ited ha cc i acl uid ae ee ata clap 5 mA 
Grid Voltage (Approx.) for plate current of 100 wA .............. —18 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
MOVE CdsOIDS “OUEYATIONs bocce cc cle hee sme ee ORR sees 0.25 megohm 
POP ECAtHOde-HIAS "ODCLRLION 2. ails 6 6 oe ave 6 oraiepnic.. op ckalp u..s ene, baie aie ee > 1 megohm 
MEDIUM-MU TRIODE 6BC4 


Miniature type used as an rf amplifier in the cathode- 
drive circuits of uhf television tuners covering the fre- 
quency range of 470 to 890 MHz. Outlines section, 6A; 


9DR requires miniature 9-contact socket. 
eater, oltare(ac/de) . . Ghia c Gi sh dsionlellnas «WK wosdas 2heuh} niece 6.3 volts 
PeeneeOuTrenta hy. Oe. : RUGM OG: ose cae ck eee ble eas oa a dell 0.225 ampere 
Peal, Heater-Cathode CVoltawe 2 FW oiecececccecececocace dooce vo e.ece +75 max volts 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate ...... Se oe RE RR. BE TNFa BBE NORE SRE REG oO EE 1.6 pF 
Gridiito: Heater and. Cathode .... ..... oc... 26. Taeann. See BR GR. bce 2.9 pF 
Piateutos Heater and Cathode mar...) ikas skeen gn ggasddanmoeces 0.26 pF 
(aT I a SRE TRS ys og Om cy on area BUM pot nee - 2% pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
EE NOTES ESOL card = Mee a ee Se OS ep) Pe Cre a RR UROL auaa 250 volts 
COL pee TRS NPE gt Sak Na nS anata iT Rn eRe pee Ars mre eg 25 mA 


IAL IGSIDAIOU 0.5. cheba e sdte WW Gaddealela DEE a Bo fetee ofhs Wave Re utils Cal auch au cueneusneue - 2.5 watts 
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CHARACTERISTICS 
Plate Supply Voltage ........c.cccctenes Ls ones Ses eMaig atts ies elo aoa s EERSTE 150 volts 
GathiodesBias Resistor ree eae: ocias wie wpa wis big ele eee Sai e ec egal emet 100 ohms 
Amplification Factor ..... Ave St SAR EE. aka ere nee One eRe 48 
PlatepResistance.-(A pproxe) | 4 wie eos Ga ede cianemnte wie teyteies = eect 4800 ohms 
TEATS COTMAUCTAT CO RUE. te FTE MTs sanctus cussa uelee 4eypsias ube nepbasotes aa ss Goasasiie Von val ke eu cemebeme  s 10000 umhos 
Plates Cur renso yee oe oe ie has Fie ene eee Wee chats (ee belie cr ec enter oom oe 14.5 mA 
Grid Voltage (Approx.) for plate current of 10 WA ............-.-. —10 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Cireuit Resistance: 
Hox fixed-bias, OPerationyh:. £6) eyets yoyesa «Rune seeyel Sage euetaitond BUebe le etait Not recommended 
For -éathode-bias operation ~. fei. 0s. Foo we oe eee wane lee ore 0.5 megohm 


6BC5 


3BC5/3CES SHARP-CUTOFF PENTODE 


Miniature type used in compact radio equipment as an 
rf or if amplifier at frequencies up to 400 MHz. Out- 
lines section, 5C; requires miniature 7-contact socket. 
For typical operation as resistance-coupled amplifier, 
refer to Resistance-Coupled Amplifier section. Type IBD 
3BC5/3CE5 is identical with type 6BC5 except for 

heater ratings. 


38BC5/3CE5 6BC5 
Heater Voltage (ac/dc) ......... ata teetelctte es rans tenetetore 3.15 6.3 volts 
Heater. Current 9025 nw 5c crtabt Pinch tetetateteetatater ot elereliohetotetetete 0.6 0.3 ampere 
Heater Warm-up Time (Average) ........6..0+eeeeee il —_ seconds 
Heater-Cathode Voltage: 
Peak Ryaiven 2? 1 oo s lege cietetatatatetetetatete la ote eee ore Q +200 max +90 max volts 
Average value. i... «.: mccth ewe > sk smn one ‘ 100 max volts 
Direct Interelectrode Capacitances: 
Pentode Connection: 
CrideNG 1) Come a te Meee CES Sti Mabe nett een eet tee ei Al cae au eae oe 0.030 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internals Shield =. 8a0 0 coe ee eae Wr Ge che pupae! ca = Uae poet 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Shields remain ame MER BRM Uc ieae cu, cobs oe veberalisatiaijsue mimo Meenas 1.8 pF 
Triode Connection :* 
Grid. No.1 to Plate and Grid No.2 2.0.0 le ele wee ee 2.5 pF 
Grid No.1 to Cathode, Heater, Grid No.3, and Internal Shield .. 3.9 pF 
Plate and Grid No.2 to Cathode, Heater, Grid No.3, and 
ThternalaSh ieldseen bse bert ci, cate late te ebelete eters ots la odes ate 8.0 pF 
* Grid No.2 connected to plate. 
Class A, Amplifier 
Triode Pentode 
MAXIMUM RATINGS (Design-Center Values) Connection® Connection 
PiateDvVoltace as eae Gee. He RI OS ee Saks 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............. - 300 volts 
Grid-No.2) Voltages. 846 eee fe ER, SO ae apts — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value. 0 0 volts 
BPlatep Diss pe hie shes ose ee aye tao als gt les eee ong ans 2.5 2 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts .......... — 0.5 watt 
For grid-No.2 voltages between 150 and 300 volts. — See curve page 96 
Triode Pentode 
CHARACTERISTICS Connection* Connection 
Pla te® Supply VOUCMe OE uc clatcceyenotarello: sual avajeve: avons ereretorsoy emouenaie 180 8966250 100 125 250 volts 
Grid-No.2 Supply Voltage 2... .. cc ccc eee eee eee — — 100 125 150 volts 
Cathodé-Bias- Resistor vee, 0. Fe a. SI os sie mec 330 820 180 100 = =180 ohms 
Amplification +hACtOrh SNRs Rey WI tol wets oe es elms 42 40 — _ —_ 
Plate Resistance (Approx.) ... cece n cece eee e eee eeee 0.006 0.009 0.6 0.5 0.8 megohm 
MPANS EO NA WEA NCS tiroinie cc a-ncgedans vans Cues ei me rancbenemelews Seeohene . 6000 4400 4900 6100 5700 ymhos 
Plate Urren tin Ws. cee Reeiwenc << scoisiess gua Gie aie o-arlela caine te erent 8 6 4.7 8s 1.5 mA 
Oxid- No. 2e Gurnee air. eran ee ee lean Lela Ooh ene acai ee — — 1.4 2.4 2.1 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
LOM Deiisee: Sgn. . wb do ecae cles wee eae stortis <ceta se —_ —- -5 -6 -—8 volts 


* Grid No.2 connected to plate. 
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TRIPLE DIODE 6BC7 


2 Miniature type containing three high-perveance diode 

units in one envelope; used in de restorer circuits of 
‘ep, color television receivers and in AM/FM radio re- 
ceivers as a combination FM discriminator and AM 
detector tube. Outlines section, 6B; requires 9-contact 


SAX miniature socket. 
Heater Voltage (ac/dc) ..........2.00000. BRIE BORN MMS Sis 0.4. 3.0.8 6.3 - volts 
Heston Currentis cea... ss ee ee EE Se ae PEER ALLE Pe. 0.450 ampere 
Peak pMeater-Cathode Voltage «ooo. .c ec cee ewe cea ee ernest eas =200 max volts 


Direct Interelectrode Capacitances (Approx.) : 
Diode-No.1 Plate to Diode-No.1 Cathode, Heater, and 


ToS 1 OE Me ak ee I rn a rr rr 3.5 pr 
Diode-No.2 Plate to Diode-No.2 Cathode, Heater, and 
internal Siield. 0h Bay. 000). Sees... acs... Peeges. oe deers FA 5.5 pF 
Diode-No.3 Plate to Diode-No.3 Cathode, Heater, and 
REO RULE SIC Oi, oles ede ek oe ee a ee ee eee aan 3.5 pF 
MAXIMUM RATINGS (Design-Center Values, Each Diode Unit) 
PeakvlnverserPiate Votlage -..26¢22409.4. 20 oo 2. wr a ees 3 volts 
Peak Plate Current* ............. Le ee, Oe Eee, a Bel BG 54 mA 
mverapetemtpue Current .1SEMEP. ccc hace eee eee eubscede 12 mA 


*In rectifier service, the minimum total effective plate-supply impedance per plate is’ 560 ohms. 


6BC8 


MEDIUM-MU TWIN TRIODE 4BC8 


Miniature type used as a cascode amplifier in vhf tele- 
vision tuners and in push-pull cathode-drive rf ampli- 
fiers. Outlines section, 6B; requires miniature 9-contact 
socket. Type 4BC8 is identical with type 6BC8 except 


9A) for heater ratings. 
ABCS8 6BC8 
Heater Voltage i(ac/de)iizine. 5 soi Gi ik ob syer hewa bse : 4.2 6.3 volts 
Peatera Current Hee 6 ae oo 55.05 AUER sa we ecarmponea. bs 6 2 0.6 0.4 ampere 
Heater Warm-up Time (Average) ............20000. 11 — seconds 
Heater-Cathode Voltage: 
PERK OVAIWOC Ee POs. cute Sete ER Pd a bak wou ae +200*max +200*max volts 
merme@e vame. fe Se, Pre. . aa sa be ee 100 max 100 max volts 
Direct Interelectrode Capacitances*®: Unit No.1 Unit No.2 
Guidstowblatet. ei. ke Bek. A ee ien RES on bay 1.2 1.2 pF 
Grid to Cathode, Heater, and Internal Shield ..... .- 2.6 — pF 
Cathode to Grid, Heater, and Internal Shield .... —_ 5.5 pF 
Plate to Cathode, Heater, and Internal Shield .... 1.3 — pF 
Plate to Grid, Heater, and Internal Shield ...... a 2.4 pF 
Plate to Cathode se RPE ass tae le asec OR Ree ee —- 0.12 pF 
eateratonCathode. 6. tsog ge bee ek Ma Mae blak 2.8 2.8 pF 
Plate of Unit No.1 to Plate of Unit No.2 ........ 0.02 max pF 
Plate of Unit No.2 to Plate and Grid of Unit No.1 0.04 max pF 


* Rating may be as high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode. 


* With external shield connected to interna] shield. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


PUN CNS CUM YES 6 oe cies die ome oo 6 RRS DER RR EP ess eee ; 250* volts 
EMP GCMOUTTONUM BV oes. b6.0 Gale o Oba sae ee ne ee ee Sek oe 8 ‘ 22 mA 
Piate Dissipation: yer... . lee ee PRE oe TC Eee. 5 232, watts 
CHARACTERISTICS 

SE UUOUAVO ne ce ce ee chr re OT Ee | ae | 150 volts 
Catnade-Bias. Resistor . . 0.0) aeowss. olili@editaeclowiss. Jota wiles 220 ohms 
Pee eis BBCS CADPTORE oie ccm iste LOMAS erecta © oe + + ematobensa a 5300 ohms 
Amplification Factor ............ Re ed ela Lee a oe eo teat tn f 
Transconductance ............05. REG head « DER. EAL Se 6200 umhos 
Er MO RATION GRRE, Las ER OE Need 5 50 3s cco cay h'eys: hot shcayohtorgap WH gu aval ns em od ayorat ole ‘s 10 mA 


Grid Voltage (Approx.) for 7 Mlealuase oma * of 50 wmhos ..... nate —13 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-Cineuyl pipests tance oo eGo bal cinewuce blue Canon oun MELEE 0.5 megohm 
* Rating may be as high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode. 


renee Refer to chart at end of section. 

6BD6 Refer to chart at end of section. 
6BDI1 DUAL TRIODE— 

1SBD11 SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. 
The high-mu triode unit No.1 is used in general- 
purpose applications, the medium-mu triode unit No.2 
in syne-separator circuits, and the pentode unit as a 
video amplifier. Outlines section, 8B; requires duodecar 
12-contact socket. Type 15BD11 is identical with type 
6BD11 except for heater ratings. 


6BDI11 
Heater Voltage (ac/dc) .........c eee cree eer eee ce 6.3 14.7 volts 
eater Current’ to poe eee Rae es eve ere wtes wre e ee A 1.05 0.45 amperes 
Heater Warm-up Time (Average) ..........+-++eees — 11 seconds 
Heater-Cathode Voltage: 
Peale VAIO cee eens tela) sani e eae tate elie shthaatre de eoey ices +200 max +200 max volts 
ANERALOaVENICL, Somicieie muah «eae ps oo icia shee ses pte 100 max 100 max volts 


Triode Triode Pentode 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 Unit No.2 “Unit 


Plate Voltagwerr. oo. s ER EEE Po ERROR 330 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ......... — — 330 volts 
Grid- No.2? Voltd#vel Asis. BOO92 BS. em. RES. - — — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias 

VALU. RE Ret eR Ne els as BRR ake ee Poehtne Dee ts 0 0 0 volts 
Plate! Dissipation® : 029). 2.0. SER. eR 1.5 2 4 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ....... — —_ 1.1 watts 

For grid-No.2 voltages between 165 and 330 

OBESE Oe he EMP SAT RR PRR i sree ar Ape way chsh —_ — See curve page 96 
Triode Triode 

CHARACTERISTICS Unit No.1 Unit No.2 Pentode Unit 
Plate Supply Voltage ................ 200 200 35 135 volts 
Grid-No.2 Supply Voltage ............ — — 135 135 volts 
Grid-No.1 Voltage ..........2++ssse00. ont — 0 0 volts 
Cathode-Bias Resistor ..............+. = 220 — 100° ohms 
Amplification Factor ...........-.600. 68 41 — — s 
Plate Resistance (Approx.) .......... 12400 9400 —_ 45000 ohms 
Transconductance ..........+-++cveeee 5500 4400 —_— 10400 pmhos 
Plate, Current...ghetes ooo Sate teas stress 7 9.2 34a 17 mA 
Grad=Nos Currents. 6c. ccucheas o> sole ees —_ — 138 4 mA 
Grid-No.1 Voltage (Approx.) for plate 

currentuof, L00 WA oo vac. ieee ese —5.5 —6.5 _ —6 ~ volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation ......... ; 0.5 0.5 1 megohm 
For cathode-bias operation ....... 1 1 1 megohm 


® This value may be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6BE3 : HALF-WAVE 


12BE3, 17BE3 VACUUM RECTIFIER 


Duodecar type used as damper tube in horizontal-de- 
flection circuits of color.and black-and-white television 
receivers. Outlines section, 8D; requires duodecar 12- 
contact socket. Types 12BE3 and 17BE38 are identical 
with type 6BE3 except for heater ratings. 
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6BE3 12BE3 17BE3 

Heater Voltage (ac/dc) ............ccccecccee ae 6.3 12.6 16.8 volts 
PSORLCH OUTPONM Gey ho. 5 clk ode Me bacss eo cu cede GM, ble 1.2 0.6 0.46 ampere 
Heater Warm-up Time (Average) .............. — il 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 

Plate to? Cathode,’ and Heater: - . ..gSsjc vic ic eects wcieleeele asters 10 ae. 4 pF 

Gatrhode- to) Heater; andy Plate ...cce5 a. cscs cc ae cae ce dveses 8.0 pF 

PACUPCMEtOR OB LNOGE is heyy ones cr Maral ate alr che ian tkte nel ee ceeeoed wrcioe one 3.4 pF 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) i 


Peak mmeerse Plate Voltages 5. ois si cicnue cs sn csi aicecn we mee bencn 5000 volts 
POR MATES GUTLONU is ee ee ERS i BOERS ORRIN CASA RHEL RI BoA 0 (0 1200 q mA 
wversce ‘Pinte’ Current .. 0.8000 sac. SPOR ER ets a det 200 ; mA 
re TCO Oh i a UR i a ee ee 6.5 { watts 
Heater-Cathode Voltage: 
OG ex VAN ON Py. in ohh bes | chamemestonies or aodwo wi, Lata iaitrexg +300 —5000 , volts 
NV OLAROMVOIUC: 80s. pont eee ee he wioae es +100 —900 volts 
CHARACTERISTICS, Instantaneous Value | 
Tube Voltage Drop for de plate current of 350 mA ................ 25 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


PENTAGRID CONVERTER 6BE6 

3BE6, 12BE6 
Miniature type used as converter in AM and FM re- 
ceivers. Outlines section, 5C; requires miniature 7-con- 
tact socket. The 6BE6 is similar in performance to 
metal type 6SA7. For general discussion of pentagrid 
types, see Frequency Conversion in Electron Tube Ap- 
plications section. Types 83BE6 and 12BE6 are identical 


ICH with type 6BE6 except for heater ratings. Py, 
3BE6 6BE6 12BE6 ( 
Heater aw oltave (ac/dc)... cscs ee seer se cee 3.15 6.3 12.6 volts 
HeatereCurrenty.4. £i5ecihio. blading so Fda» se ae 0.6 0.3 0.15 ampere 
Heater Warm-up Time (Average) .......... 11 — ae seconds 
Heater-Cathode Voltage: é 
Peale valeur «ih ts vicics ae ea ve es Ses oe +200 max +200 max +200-max volts 
IAVGCEAGOM VANTIeY fs costy «Wyllie. PGR <0 o's bcs 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded= P 
Coa No Sito Plate STACKER ow cas wwe tees 0.30 max 0.25 max . pF 
Peer NOs LO GTI “NOEs wana hE PMB abe 0.15 max 0.15 max ( pF 
GricmNok to. Platew wow viawedie od bv vs oe ka Qe ee ats 0.10 max 0.05 max pF 
Grid No.3 to All Other Electrodes ............. 7.0 7.0 € pF 
Grid No.1 to All Other Electrodes ............ 5.5 5.5 pF 
Plate to All Other Electrodes ................ 8.0 13.0 ‘ pF 
Grid No.1 to Cathode and Grid No.5 .......... 3.0 3.0 wipe 
Cathode and Grid No.5 to All Other Electrodes 
except Grid. INO deals’ oc 5 5 steele dowisles a 5 eae 15.0 20.0 pF 
# With external shield connected to cathode and grid No.5. 
Converter 
MAXIMUM RATINGS (Design-Maximum Values) ‘ 
LEA Ree) AVR NEVE Pe tan Seika ddhonard Me: A CR CO (Ra ae CE ATs Deeg gk 330 - volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage ...................04. 110 volts 
Grids-No.2-and-No,4.,Supply..-Voltagwe © oem ee lee ele wee Sub bo ale 330 volts 
Carnede MOUrrEent! i. Comet es el Oe ee chee icin o Bee 15.5 : mA 
ARLE ERDAS LP) AGE TA epee cee icin beset ss 8.5 bie ebaue: Sian telah Berar wetteha dearer dy a-ertiormn ent 1.1 - watts 
rids-No-2-ancd-No.4 | Trapt fb cece Sy cree ede cieke oud dab wo 1.1 « watts 
Grid-No.3 Voltage: f 
MorativGsbins) Value) Wake. Sih. cise sccde's win vbici tic Bhevotouchbaucle bvect coil —55 f volts 
Positive-bias+-valuehic ogee err ts Res come wlorm ny OP ORG ol 0 volts 
Heater-Cathode Voltage: 
Pealotvalue identity F BOS ow oho she gts 6 MEA 200 volts 
TOPs, VATS VE epee. Py. shane a es ae weed ected es Ons Melt 100 volts_ 
TYPICAL OPERATION (Separate Excitation)* 
Pinte pvoitave ||... tev aT oes ed. 3 A A ee OY ole 100 250 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage ........ 100 100 volts 
Grid-No.1 (Qscillator-Grid) Voltage (rms) ........ 10 10 volts 
Grid-No.3 (Control-Grid) Voltage ..............4.. —1.6 —1.5 volts 
Grid-No.1 (Oscillator-Grid) Resistor .............6- 20000 20000 ohms 


Plate Resistance (Approx.) ...... STH SA eta in ase e 0.4 1.0 megohm 
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Conversion Transconductance ........:.. gaa Mr ecaitasela . 455 475 emhos 
Plate Gurren teers. ct tens 6 ore a's hee oo are Nee te 3 2.6 2.9 mA 
Grids-No.2-and-No.4 Current ...........00005- an ee 7.0 6.8 mA 
GYid=ENo lt Current oe tas cleaned Ca cee i cae 0.5 0.5 mA 
Cathode Current, io ceo 2 pines Cor eee wane orime Seats eee 10.1 10.2 mA 
Grid-No.3 Voltage for conversion transconductance 

Obi O MMBOS Sa eee ee, Ge Sette ee eae ee —30 —30 volts 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate 
(not oscillating) is approximately 7250 umhos under the following conditions: grids No.1 
and No.3 at 0 volts; grids No.2 and No.4 and plate at 100 volts. Under the same conditions, 
the cathode current is 25 mA, and the amplification factor is 20. Grid-No.1 voltage (Approx.) 
for plate current of 10 nwA is —11 volts. 


* The characteristics shown with separate excitation correspond very closely with those ob- 
tained in a self-excited circuit operating with zero bias. 
Installation and Application 

Because of the special structural arrangement of the 6BE6, a change 
in signal-grid voltage produces little change in cathode current. Conse- 
quently, an rf voltage on the signal grid produces little modulation of the 
electron current flowing in the cathode circuit. This feature is important 
because it is desirable that the impedance in the cathode circuit should 
produce little degeneration or regeneration of the signal-frequency input 
and intermediate-frequency output. Another important feature is that, 
because signal-grid voltage has very little effect on the space charge near 
the cathode, changes in ave bias produce little change in oscillator trans- 
conductance and in the input capacitance of grid No.1. There is, therefore, 
little detuning of the oscillator by ave bias. 

A typical self-excited oscillator circuit employing the 6BE6 is given 
in the Circuits section. 

In the 6BE6 operation characteristics curves with self-excitation, Ex is 
the voltage across the oscillator-coil section between cathode and ground; 
E, is the oscillator voltage between cathode and grid. 


OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
WITH SELF-EXCITATION WITH SEPARATE OSCILLATOR EXCITATION 
TYPE 6BE6 
. Er=6.3 VOLTS PLATE VOLTS= 250 ate 6BE6 
GRIDS-N22 & N24 VOLTS=100 peeagiein = 
’ > Ne : rs, i PLATE VOLTS = 250 
) GRID-N2 3 (CONTROL- GRID) VOLTS =~} “Ng e & 
GRID-N2! RESISTOR-OHMS = 20000 Die ORF RM aT Niet Me oe 
i “ GRID- N2 3 (CONTROL-GRID) VOLTS #-1.5 
1) P(%)=—=—"— x 100 (SEE TEXT) = GRID-N2 1 RESISTOR-OHMS = 20000 
re) ntEg aa > GRID-N21 CURRENT VARIED BY 
x E,=0.8 VOLTS Fa} ADJUSTMENT OF OSCILLATOR VOLTAGE 
a RMS « 
& 2 
= my = RECOMMENDED MINIMUM 
= a VALUE OF IC} 
e) eS 
D | f> AM 
w Vz ul 800 
Zi | a 
< Y-\| ON fO: 
oO 
> wate 2600 Z 
$ os 
: Blake g 3 
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2 Ei z 
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Pa o ra) 
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TECHNICAL DATA 


6BF5 Refer to chart at end of section. 
6BF6 Refer to chart at end of section. 


ep Pe ba BEAM POWER TUBE— 
e SHARP-CUTOFF PENTODE 


\® 


) 


Kp 
iss 4 amplifier. Outlines section, 8C; requires duodecar 12- 
contact socket. Types 12BF11 and 17BF11 are identical 
12EZ with type 6BC11 except for heater ratings. 
6BF11 12BF11 I17BFI11 
Heater mVioltarein (ac/dc) jy fede mcheueth c,<corstere wens one 6.3 12.6 16.8 volts 
HeatermGurrent inc. artintiscss 6s Se ee eee ee ile 0.6 0.45 amperes 
Heater Warm-up Time (Average) ............... _— 2! 11 seconds 
Heater-Cathode Voltage: 
[GPUS ABT Gs eae Geen ATE. ee Bene Ape ee SORE Me tenn Se 100 max 100 max volts 
PeCTOCOrVEIUG §. nn bs cc duces Mee eee. Se aE +200 max +200 max volts 
Direct Interelectrode Capacitances: 
Pentode Unit: 
CIMINO se LOME late Rit rae ann ch ihn cds e's Me Dew be Bh se 0.36 pF 
GidGINo. soto relate OE. ss ds CART OE me ee ee es aoe pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
Sneaeinéernal Shield of .. 4.98. choad odes ll ee te es 6.5 pF 
Grid No.3 to Cathode, Heater,. Grid No.1, Grid No.2, Plate, : 
ANEeiNLerNal «SHC: 54 Mec: «| Mowesomelviavacera tonsicusnihe. ian och oh Sighs > « 8.0 pF 
GrAGRINO, MLORGTIG: NOSE. . 7A Wehepoecycal renee snc bespomcusisBeie-viciucisdocncce teeth suclee #"s 0.11 pF 
Beam Power Unit: 
Grad INOaArtorP lates ) 3s, 20. remy babs. ae. fe nek, SOR Gos Se 0.24 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
Pridmlenternale<onield, pasty seinen sso We ee aa Skin ace w we eadlbios 13 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
MGMIETCCT NATE SHICIO) csc ty ais sc cess, ocpainei & Gs ate Ba iouare ws hes Marea 10 pF 
Pentode Plate to Beam Power Plate ........... ccc cee teem 0.13 pF 
Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
DAGEeY Obtarars 1 Abie. ovis, Ab rome ei k sn al eo kege. « 165 volts 
GrideNo.2) (Screen-Grid) Voltage. .. 2... 6.5 ce alew ene MELE. CRE 150 volts 
Avenage WathodeuCurrent ese Sa aed ov eR 65 mA 
ee CMU AIS ALLO UI 2). oye disbous a) eemceiims eowoeotis «cues ale, Ee phaiie ogee reve exe 8 6.5 watts 
GridsNow fiputeis..... 0.6. oe PR COO a eae ae ee ee ss 1.8 watts 
140 35 


TYPE 6BFIl BEAM POWER UNIT 
DC GRID- No.2 VOLTAGE (Ec9)=110} 


’2) 

wI20 ee 30 
Pes Ss Zea ene nl Wy in 

<q j= 

= OLTAGE (ECI 

= 

2 


o 
(eo) 


DC PLATE (I 
> 
{e) 


Oo 100 200 300 400 
PLATE VOLTS 92CS-13742T 


DC GRID-No.2 (I¢5) MILLIAMPERES 
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6BF11 


12BF11, 17BF1i1 


G3, Duodecar type used as combined detector and amplifier 
¢, tube in color and black-and-white television receivers. 
(0) 2g The dual-control, sharp-cutoff pentode unit is used as 
@ Ps. anF™M detector and the beam power unit as an af output 
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TYPICAL GPERATION ; 
Plate.” Voltave ris 4 Gees o Fett She eke SIE . Pak - nee MLs. «0 6! e:e'o.0 Senet 145 volts 


GrideNo.2s VOMBTe so ea oh a aie epee tates scenes arene re ore eon cai an neha enelteeste 110 volts 
Girid-No. 17 (Control-Grid) V Olta 2 Cys as nes eae ca uagegel sreh ee Siege en —6 volts 
Peak AF -Grid-NoilsVoltawetiire. vi PARES Naso aa oe, 3 ce eres cle we 6 volts 
ZerocSignalur late OUrrent Wan cc, cnisie) seis s ieee er, ee esis) hs as oxen tee toa 36 mA 
Maximum-Signal’ Plate Current omc coir ieee os ead ees tories ciara ate 40 mA 
Zero-Signal Grid) No:2 “Current i.coaeite). weed - Mada eek hele wee sl oe 3 mA 
Maximum-Signal -Grid-No.2 Current ........... 2 cece ere cece e reece 9 mA 
Plate ‘Resistance *¢Approx.) =... ekEE NP. OAL Te, GARG ee. 0.03 megohm 
Transconducta Nees us whe: W.. evedi« pisces, Ube eben econ, Lee Pandey deo Nao ae 8600 umhos 
Load 4Resistances 222 45 2 RAZED RO CE TS + Oe Teles 5 Aghegst ee om OG Re oe 3000 ohms 
Total HarmonicrcDIstOTtiOn fio ond cui ore ote a) se pueisue Sheetal say evendhaes aeeeis ts 10 per cent 
Maximum-Signal Power Output .......... cc. cc eee cee eee eens MTR. 2.4 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 
Form fixed-bias- OPersulon. © ae nm fen ct dec beet cies corel e ts ioueuse ave neget= 0.25 megohm 
For cathode-bias operation ....... cc. c we cee cee se eseeceee ; 0.5 megohm 


TYPE 6BFII 
PENTODE UNIT 

DC GRID-No.3 VOLTAGE (EC3)=0 V 
DC GRID-No.2 VOLTAGE(Ec,)=I00V 


IAMPERES 


ip) 
Oo 


DC PLATE (Ip) MILL 


PLATE VOLTS 
92CS-13739 


Pentede Unit as Class A, Amplifier 


CHARACTERISTICS 
Plate’ SupplyiVoltawe. oi. 5 25 5 oc ose ore 6 oe oo ate ee, ee RES has 150 volts 
Grid? No.3  (Control-Grid) 08h cies eee Connected to negative end of cathode resistor 
Grid-No.2 (Screen-Grid) Supply Voltage .................. 05202005 100 volts 
Grid No.1 (Control Grid) ...........0.00 eee ee Connected to negative end of cathode resistor 
Cathode-Bias Resistor ice,. Se AEE boc ok bo eb owas Mee es bec ole CR OOal 560 ohms 
Piate-Resistances, (Approx. ih 2 os Mee -b swe ees eBlncls oa tew earns. 0.15 megohm 
Transconductance;;Grid“Nowd to Plate oe cicaice scsi ws ealdaeedccie es 1000 umhos 
Transconductance, Grid No.3 to Plate ..............cc cece eee r cece 400 zmhos 
IRlaten Our rentin: ake ee cee, ee er wees he Sl am tans aed Qala bie emers 1.3 mA 
Grid=NGE2E Cu BVO Ea s52b tere eye ve Suara alle PRS Le Bree ae Rae, Lat 2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ........ —A4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 10 wA. ........ —4.5 volts 
Pentode Unit as FM Sound Detector 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate SV Olt ee ni oi eo hi cl LI, clue hy shins Byinpiale, wii a- atieac8) epee adater te MS” coer ae 330 volts 
Grid-No.3 “Voltage 4: Gee oe ee oe eR Pees alee ties a ae 28 volts 
Grid’ Noi2¢ Supply Voltage: 40g BOAT tte aia snes BOR Re 330 volts 
Grid=-NO22 Volt awe i iiGe A bc scocuteamantohuncnagcisentereh eee enteneert eh ete Ld Seb ae See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............. 0 volts 
Plate (Dissipa ior ci. as ola tegs fowackt Bom hertaoveh od. ales abaee cin! iets a OMe & coe & 1.7 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ...............ccceeeeee 1.1 watis 
For grid-No.2 voltages between 165 and 330 volts ............. es See curve page 96 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation” <0 Bosc cece cee ee ee Or re wie A 0.25 megohm 
For cathodé-bias Ope rationenriccsncermerspeseisnsncygnsigushsie eC See hele Ron 0.6 megohm 


6BG6G 
6BG6GA 


Refer to chart at end of section. 
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6BH3 
6BH3A 


HALF-WAVE 
VACUUM RECTIFIER pike pee va 


Novar types used as damper tubes in horizontal-de- 
flection circuits of black-and-white television receivers. 

SHP Outlines section, 11D and 380B, respectively; require 
novar 9-contact socket. Socket terminals 1, 3, 6, and 8 should not be used 
as tie points. These tubes, like other power-handling tubes, should be ade- 
quately ventilated. Types 17BH3 and 17BH8A and types 22BH3 and 22BH3A 
are identical with types 6BH3 and 6BH3A except for heater ratings. 


6BH3 17BH3 22BH3 
6BH3A I17BH3A 22BH3A 


Heater? Voltage” (ae/de). . a bied. cnbeivbmandis sven whmente A 6.3 17 22.4 volts 
Hierceiee ry CMUy WRarc.u uk ale. sos ans es Oe Bek ee kk b 1.6 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — 11 li seconds 
Direct Interelectrode Capacitances (Approx.) : 
Pyare to Catiode and Heater. ......5scccncucscadavebivcabinee 6.5 pF 
Cathode to Plate and'Heater’ ).. oe oe 9.0 pF 
Pac oter tor Onthode’ 20... awrvtnoctiva: apeamtareun . 00S... oreakbs ‘ 2.8 pF 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


meet Inverse Plate Voltage#® ......ccrinsanesesesesareeeenss 5500 volts 
SeeeuemtesGurrent 23M thee eed Es Lb ewan lh's 1100 mA 
OES ALO CUPVEE oO) ed: cian OC ARAS AER URE RE Ets. See 189 mA 
OTST NTIS A le tn lela aha ok Pe ha a 6.5 watts 
Heater-Cathode Voltage: 
Pi Week. RE Ce eS ES eee bee +300 —5500 volts 
eee ene io oe eke) RRR +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


SHARP-CUTOFF PENTODE 6BH6 


Miniature type used as rf amplifier particularly in 
ac/de receivers and in mobile equipment where low 
heater-current drain is important. It is particularly 
useful in high-frequency, wide-band applications. 
Outlines section, 5C; requires miniature T7-contact 


7CM socket. 
ERP teeey OLGA OR (AC / CC) Sire 5. sie! 5. eats: shor onatenriy of crch ROVE wietsten etakan aa ots) Dakin 6.3 volts 
Leacepeay: OAT 0'e 2) 1 ARR yaa Se OA aie I Aa ma A i ett aaa ti oy ea lana 0.15 ampere 
Peak Heater-Cathode Voltage ~.)oii5. 8 ei, SRR Le +90 max volts 
Direct Interelectrode Capacitances:® 
GEREN LO Eater re eee ean Bee ee es te oak 0.0035 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
TALeria) Shield 6. cas a ee ,  coey cia cies cage 5.4 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Penn mini ly eiklcts Ewha win sti ahead (einige cats anh iocie we ok ext 4,4 pF 


# Without external shield, or with external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


eee MEN UGE se occaspacin eg law sl anv wise Par eT oer eee ee Te ae 300 volts 
Grid-No.2 -(Screen-Grid) Voltage ... o/c c eri l e econ de caees See curve page 96 
CaN GscmiSpDIy “Voltagecns on se ebiclwaels . Ciica 65 6d scmwls bbe ace MS 300 volts 
Grid-No.1 (Control-Grid) Voltage: 

POP ALIVEG=DIAsE VAINIG «eters ca % mp a's nh ma sccet cclcdts 5 cs te nemsun cal o EDEN —50 volts 


BOS IVG-DIASMAVAlUCDS . GAMER Foi aun donk S ees « ee Ae 0 volts 
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Plate wPissipatiorieye ss sce ccce + Scns a dis Sie sore ee as sree saueae alanine te sins ss 3 watts 
Grid-No.2 Input: : 

For grid-No.2 voltages up to 150 volts .............0.cc000e : 0.5 watt 

For grid-No.2 voltages between 150 and 300 volts ......... nape See curve page 96 

_ CHARACTERISTICS ; 

Plate pn Woltar ede ci eh osc c cscs OOM TT. nee ee 100 250 volts 
GridNo.3 ib: sie tants oo aes e Gece bated bon ue coum es Connected to cathode at socket 
Grid-No ZiT eV OLA LEE. Ae coe ose lee wave oo olaiel sissene a 100 150 volts 
Grid-No.1 . Voltage ...........00- cele sth . See ee —l —l1 volt 
Plate Resistance (Approx.) ........... a Se ae Oe 0.7 1.4 megohms 
Transconductanee: 7s) Sfe eT ee oe eee. tee coe eats 3400 4600 umhos 
Plate ® Currentirr disses nye. «lol date RISE nw bb be va hE 3.6 VA mA 
Grid=-Nov2 wCurnen tet st, alee fics s & bys) Shes ee eo eeieaepe 1.4 2.9 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LOs te Avhos som meenhie si LOL AOR. TA ; —5 ri? volts 

6BH8 MEDIUM-MU TRIODE 


8BH8 SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an if amplifier, video amplifier, or age amplifier. 
The triode unit is used in low-frequency oscillator 
circuits. Outlines section, 6E; requires miniature 9- 
contact socket. Type 8BH8 is identical with type 6BH8 
except for heater ratings. 


6BH8 

Heater: Voltageuilac/de) 0Gk 5s. . A ec owed nowt re cs : 6.3 8.4 volts 
Heater Current ee «4iiiG-. 0 ces ek ae a ae 8 een Rie eels 0.6 0.45 ampere 
Heater Warm-up Time (Average) ..........-0+-0e+ : 11 —_ seconds 
Heater-Cathode Voltage: 

Peak) value. oss ese Se ee +200 max +200 max volts 

Averare’ valietnn cc 5; Rae, oc rapspe clip esonpmaesmeeetinaire 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Triode Unit: 

Grid/tto™ Plate BA SAME, STORER LF IAS ER eee. 2.4 pF 

Grid to Cathode and Heater ................ Ene Se eee alas 2.6 pF 

Platesto Cathode. andebeater (2s oii aries > oats wide ree srauel So cioneuene 0.38 pF 

Pentode Unit: 
Grid ANGEL COTE later nae eRe ee a aN eNO an ae areata 0.046 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield 2 ee ee te ee cate cacre eee ers tis %. pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
TR Anca: TORS! -» SLi Rel fs Degen ae eabies Nigeria ea ye ga monly gS ERE Sar SA Cou 8A 2.4 pF 
Triode. Grid to.cPentode Plate’ (540% bo sits... avn bf OOS. eke ee Ate 0.016 pF 
Pentode* GridyiNo.liito a Triodé-s Plate tees 3.5 oo oleic <6 oe ces, 0 oe a tends phe 0.004 pF 
Pentode: Plate*towEriode : Plates .obs... a8... D&A see ae 0.095 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Pl atet VOLLAL OL 30 yo chi SR AS meets 4 Tas Bes 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 300 volts 
Grid-No.2 Voltage erat: £2 ee, AS, or ae — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
late —Dissipation 9 (0 hie eee ek ta alco ated, vanes 2.5 3 watts 
Grid-No.2 Input: ; 

For grid-No.2 voltages up to 150 volts ........ —- 1 watt 

For grid-No.2 voltages between 150 and 300 volts — See curve page 96 
CHARACTERISTICS 
Plate Supply»? Voltage or? 7 ee eer BE: ae, OE: 150 200 volts 
Grid-Noi2 ‘Supply, Voltawer s2 ise ag ee es — 125 volts 
Grid=Nocl ¥ Voltage ee ei a ee re re ee aes —5 -— volts 
Cathode-Bias Resistor: ihe. oe eee Pe — 82 ohms 
Amplification Factor hic co. seit + Buadiauers ano tyhidoker ofausbtans 1% — ;, 
Plate" Resistancer(APprox. | co ries ae ecu eaeae 5150 150000 ohms 
LEANSCONGUCLANCE, Ins at hin ptece © eee oor ete ie es ieee 3300 7000 umhos 
Plate S Current 9 vii. onc cc ceca boo 5h A MARR ORES te A GaRO 9.5 15 mA 
Grid-No:2," Current)... wae ce cee os a ioe oe eae — 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LOO ILA armen a cee nn mctre watt gn ee ahs oe ing ee ieee tater —14 —8s volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias» operation. ...........cecceceeeeee . 0.5 0.25 megohm 

For cathode-bias operation ..........eceeeees ee 1.0 1.0 megohm 
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MEDIUM-MU TWIN TRIODE 
SHARP-CUTOFF PENTODE 6BHII 


Duodecar type used in color and black-and-white tele- 
2P vision receiver applications. The triode units are used 
: Pp for general-purpose applications, and the pentode unit 

fi) is used for horizontal-deflection service. Outlines sec- 

Kp.S3etion, 8B; requires duodecar 12-contact socket. Heater: 

volts (ac/dc), 6.38; amperes, 0.8; maximum heater- 
cathode volts, +200 peak, 100 average. 


Pentode Unit as Horizontal-Deflection Oscillator 
MAXIMUM RATINGS (Design-Maximum Values) 


AL RLCMMVOTCA LE Cok esis ic Lis hee es en ee EE, POE ETS, Le REEMA Se 350 volts 
Grid-No.2 (Screen-Grid) Voltage ............: pes Mao erate ate cea ote 5 330 volts 
Grid-No.1 (Control-Grid) Voltage: 

POsItive-Dias VAIS <a oeh rere FSF Le aa hee Spe An oes a te EY 6 0 volts 

Peak negative value ......... ID HOLT oR ee ee eee —175 volts 
Peak Cathode Current .......... Fag oe GAS Ie RS RSE 1x GO one 300 mA 
mverage "Cathode ‘Current ©...) 1. 4oareiged. oR eB aTO ook. LeeaNS 20 mA 
et ida ois SEIS a ee eae RCP aR ol PEO 2.5 watts 
Ce SLA AO ag eS el Salar ied SIR a a ate anna iar anna ii, aba 4 0.55 watt 

Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Each Triode Unit 
IPLCRED. _WYCOLCRERS oR O orl haeinl St 0 y  Rak cathe > Tis amg es ne a 330 volts 
Gridk Voltave:yPositive-bias Value ........ ss. skluoe abiehe oak. oid cee 0 volts 
Peta POMBO ISSA LION Meu. a cial. 04 wis fice «.s. « « suet boson, MeV drateds ofULE « erwortndanct. casas 2.5 watts 
Each 

CHARACTERISTICS Pentode Unit Triode Unit 
Prmeewr Voltaren BOUT. OLS hoe ed oe co ee Re etic cs 125 125 volts 
GridsNot2 Voltagve:® Sy Mata oy eee Pe ey 125 —- volts 
Grid-Nooime Voltage fe) WR. a ace ook EAR —1 —l volt 
ASOT CALIOUE PI ACEOT Dw teiicisisie dacs scl eae cea tase a ene — 46 
Plate.” Resistance,:(Approx.) 6:00. ee ee ee ees 200000 5400 ohms 
iEansconductances Ot Dae Wh ese oe 7500 8500 umhos 
Riatemeurrent he =. ON. eR. eee Ole sa dca bk 12 13.5 mA 
ieigaNG.2  OUlrensY ....: . Sycneste . D2eas eg, foe e ais oles 4 ; — mA 
Grid-No.1 Voltage (Approx.) for plate current 

nn Sas Pe se. Lhete 2 ee ARPS Feo, - —8 —8 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


Horohxea-=bias ‘Operation = 23.5500 hc005.cc0e tes : 22, 2.2 megohms 
For cathode-bias operation ................c0e8 22 23 megohms 
HALF-WAVE 6BJ3 
VACUUM RECTIFIER 


Duodecar type used as damper tube in horizontal-de- 
flection circuits of black-and-white television receivers. 
Outlines section, 8C; requires duodecar 12-contact 
socket. Socket terminals 5, 6, 8, and 9 should not be 
used as tie points. This tube, like other power-han- 
dling tubes, should be adequately ventilated. Heater: 
volts (ac/dc), 6.8; amperes, 1.2. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse|iPlate Voltarve#>e6, costal. 6.07) ald. le oboe) wok 3300 . volts 
Rae ECM COLD YOIN Gy WF b. B EH oy Di edeusiag rsncjuo vonebonete nihexenoneucacNeseinonskeroushsdy -sllaMevsve\re ers 840 mA 
mVveDnce Pilate Current 3... 0.2. ces» etl chee. OO, EES oe 140 mA 
MERE L SSL TSEAG OTR GT oc 8. soos ckogewcasusaccoucvaeoichoraleriealeda cee wohskcrle ieee dohevebauvasessovcactchsts 4 watts 
Heater-Cathode Voltage: 
BPR LTT CUM ach) co's) ay.en'on eh Gagy adh ahoe Gem cv MOR HOA Bans +300 —3300 volts 
PAVOTAGE  “VAING 66 sinc es AE CER Re tds +100 —600 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ..............05. PH volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
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6BJ6 REMOTE-CUTOFF PENTODE 


Miniature type used as rf amplifier in high-frequency 
and wide-band applications. Features high transcon- 
ductance and low grid-to-plate capacitance. Outlines 
section, 5C; requires miniature 7-contact socket. 


Heater iV oltare (Ac/dc) hts aes Ee ad wal SARA: cay GE Ue eee 
Heater: Current: i200 33 PAE es RI Oe ee, CO ene ee ee 
Peak Heater-Cathode Voltage ......... ccc cece ees ese reerace 
Direct Interelectrode Capacitances :® 
Grid No.2. to) Plate: (ics ics eck a ee cee ie ores 
Grid No.1 to Cathode, Heater, Grid No. 2, Grid No.3, and 
Diternalt; Shields or ett tee ice elon ieee ede oe ae a ae 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield 


» Without external shield, or with external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Po eo ce 8 6 O86 Ole ee eee Re ee OH Me wR eK + + Ho Mo ee ew 


Plate Voltage cineca ha tetanic ee, Uaai ete citee kre Ck, Succes tee Tie ies Cee 300 volts 
Grid-No.2 (Screen-Grid) Voltage .... ccc. cc cee cece cece cence 5 See curve page 96 
Grid-No,2  sSupplviaV oltawett Gs. Saawes sed. Gabo eres Pee ee 300 volts 
PLACA TSS UA CLOVRCRO esc e 2 25 ie ean hs « RM a eos ee oe Metin 3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts .................-005 , ——~«0.6 watt 

For grid-No.2 voltages between 150 and 300 volts ........... ‘ See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

Negativie-bias oralue tin i. spate 60000. ok eve veces ecb eeee —50 volts 

POSILIV E=DIASW VA IUGR on” BU Pe cle ee ees eT ee outa, ok ea eae 0 volts 
CHARACTERISTICS 
Pine 7, Voltage chi), cree cn eustunicln ad 8 Sen Rb 100 250 volts 
Grid ano. She aie ees, dos ne: nid aes dana ane daa ge ore dee Connected to cathode at socket 
Grid-NoO:ZieVOMaAREU  ,oo.c i. Oa ea eee heh ee ter 100 100 volts 
Grid-No.1) Woltare dic. ewe, 24 ten pa ee ke Meee ee —1.0 —1.0 volt 
late, Resistances: CA pprox, anew: . 0c. kee sees ee ean ee 0.25 {3 megohms 
MARS CONCUCTANECER ne BAMA car. .eetuleve bernie aia dem eitedea 3650 3600 umhos 
late peOurrent rsa: us sr Gee wits, «coc ain sien Se 9.0 9.2 mA 
GLro-N 02) jCurrenteng o.oo Me a Eas ei kee SA 3.5 Be mA 
Gvid-No.1 Voltage (Approx.) ean transconductance of na 

LOCUM OSMEALEE Uh wie tees niet Pe LCR a aa icaeare ciate s —20 —20 volts 

6BJ7 TRIPLE DIODE 


Miniature type used as a dc-restorer tube in each of 
the three signal channels of color-television receivers. 
Each diode has a separate cathode. Outlines section, 
6B; requires miniature 9-contact socket. 


Heater Otcar Geren © Vereen er Pant. ey eran wy ner SAAN mse eae eee 6.3 volts 
Heater Current ce... +o. « sgunoakaig hah PRGIALEM « ptoatls « & OER | OR 0.45 ampere 
Direct Interelectrode Capacitances: 

Plate of Unit No.1 to Cathode of Unit No.1, Heater, and 


Internal Shield)’. ......., he ates os Moth Singing <i> opie 1. i as genta let 3 pF 
Plate of Unit No.2 to Cathode of Unit No.2, Heater, and 

Interna Shield: i. oy. 964 o3.0 08a aa 55 RRR, POR SRIe aes 2.6 pF 
Plate of Unit No.3 to Cathode of Unit No.3, Heater ,and 

Brive al Genel OF coe, 5.t cs Oucieah adigs ite UME A eeu sate uoue ease as te ER beatae 2.6 pF 
Cathode of Unit No.1 to Plate of Unit No.1, Heater, and 

Internal SShieldudk wat on wien gamma beeen ease ML eee 4 pF 
Cathode of. Unit No.2 to Plate of Unit No.2, Heater, and § 

Internal Shieldsvak:. | WR Pe Oe ee ae eh as 3.8 pF 


Cathode of Unit No.3 to Plate of Unit No. 3, Heater, and 


Friterrial ee Sh rel dp eee oc ei cy doers aha dca tbe tee deta seed is re 4 pr 
Plate of Unit No.1 to Plate of Unit No.2 ............c000 yee 0.055 pF 
Plate ot; UnityuNo.2etot Plate’ o£ “UnituNos .7o0 0. oe oe 0.056 pr 
Blate of;,Unit. Nod, texRlate, of Umiti No.l. 3o..2558 seas «fie . 0.036 pr 
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DC Restorer Service 

MAXIMUM RATINGS (Design-Center Values, Each Unit) 

Peak myverser i later VOlbawe | fede sles co bv oe hee cob de rem ekg ee 330 volts 

ered aCe OIE VON Uiiue .. $a Sate iis Pecans choc onopis. dussieeuetacesacetuesi’s feo es 10 mA 

Arorare mena ph OUYKERE 22 fae. ible fl aieia ie otalsuss wided alaxererd Give stelon'hht ere 1 mA 

Peak Heater-Cathode Voltage ..................... +100 —330 volts 


TWIN DIODE— 
MEDIUM-MU TRIODE 6BJ8 


Miniature type used in black-and-white and color tele- 
vision receiver applications. The diode units are used 
in phase-detector, phase-comparator, ratio-detector or 
discriminator, and horizontal afc discriminator circuits. 
The triode unit is used in phase-splitter, audio-fre- 


9ER 
frequency oscillator applications. Outlines section, 6E; 
9-contact socket. 


quency amplifier, vertical-deflection amplifier, and low- 
requires miniature 


PICA C LAN OLAS. BACT ih nc cu focus, ar hi- arrows smdd apo dl cib ye alia 6 vc eee eee eeees 6.3 volts 
PE eNO UUETOT Carer te ans oer anucedirr oe Sy ge ho nae ete apsiele ptt giscal ar vlis a F wip iate! tase“ 0.6 ampere 
Heater Warm-up Time (Average) ......... 0.0. c cece eee ee eee Y 11 seconds 
Heater-Cathode Voltage: 
NSO MENU OMEN TO An nme RO Me Titre chil Wig, Wauecsta aioe os akatanenee'e a ale tive i +200 max volts 
Average )Value 26. ic ks co we SEE SSS SE wR A, oc cee sie C 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Ea TCIM SEMAINE» 5: Sse pein hes 5 oy oad atte tale a6 el lahe! BY oS ei Gs greys aunier es 'ae. eee 2.6 pF 
Grid. tol Catnode;;and Heater 6 ccc isc cs te tet bee eds oeecve 2.8 pF 
Pilate) to*Cathode and: Heatetyy 10.5.0 cee’ ini ohd cneiecpale 2 Wloalecles . 0.31 pF 
Diode Units: 
Plate to Cathode and Heater (Each Unit) .................. 1.9 pr 
Cathode to Plate and Heater (Each Unit) ................. ‘ 4.6 pr 
Plate of Unit No.1 to Plate of Unit No.2 ......... pala ett nec 0.06 max pF 
Plate of Diode Unit No.1 to Triode Grid ..................000. 0.07 max pF 
Plate of Diode Unit No.2 to Triode Grid ..................0006 0.11 max pF 
Plate of Either Diode Unit to All Other Electrodes ............ 3.0 pF 
Cathode of Either Diode Unit to All Other Electrodes. .......... 4.8 pF 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
ALN CLAS Cee ey ree ss Gites Ob hay Sa wa PA eo 3414 8 geese 330 volts 
Grid) Voltages Fositive-bias Value) 2... SS SA es co ate : 0 volts 
PVerareErCaunoge  OUrrent’ . . ets <2 eS RS SSG SEER ee vce plates @ 22 mA 
PIBteR PISS ACION ee. os ape bon 5 ORE NE. BEARER oo ae ‘ 4 watts 
CHARACTERISTICS 
UCM UONUAGL Olin chin. Poca cusisi se cpetavetoreehe o dee Goede eh atepyd 2 90 250 volts 
OVI PMOMUAGE kbs. cco ie eo eee BUTS 0 —9 volts 
AMPNBECATION OE ACTOR Fo cajediosis-osiated edave Whever din Ciaie bt elb w ‘ 22 20 
Plate Resistance (Approx.)  ............ eee e eee : 4700 7150 ohms 
TE VATISCOMGUCLANICE) ick. «2 ohoscotelee «ao hedaechsaisl eusiaiaunsauacad neuaiccs 4700 2800 pmhos 
etre: COURS (Velho re a ne Pa Re ap ee ee ae A 13.5 8 mA 
Plate Current for grid voltage of —12.5 volts ..... ‘ —— 1.7 mA 
Grid Voltage (Approx.) for plate current of 10 wA .. —T —18 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Cireuit’ Resistance 2.) 0). }. dedereerer eatwebenrerreeive yee eos 1 megohm 
Triode Unit as Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Wise eatery Volare Sf cs See a Gk eis S dee Sod beets obiswheece 330 wolts 
Peak Positive-Pulse Plate Voltage# .... 0... cece cee teen bee eeee 1200 volts 
Peak Negative-Pulse Grid Voltage .............c cece cence ee veees —275 volts 
Pesta noGenOurrent ~.. ..te Pea le ae hee ee ee eh ee see vies mA 
AperagcemwCatnode,.Current: £....: 2304. .% . We le ds ta das peek on «see 22 mA 
REP ICRIISSIOALION | oso x cots thas oR MER s. sia Biat chee Gia dice hic obi bi epee 0 4 watts 
MAXIMUM CIRCUIT VALUE . 
Grid-Cireuit Resistance, for cathode-bias operation .............. 4 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


Diode Units 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Current (Each Unit): 
PREM Rea och Ah Ass valance aa ak a NM ec OME oat a is ea hm 54 


mA 
xo A 
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TYPE 6BJ8 
TRIODE UNIT 


30 

: 25 Pash Fl 
a 
a 
: on bal 

WBLSLAZZZa 

7) 100 200 300 400 

PLATE VOLTS 92CS-9531T 
6BK4 Refer to chart at end of section. 


6BK4A SHARP-CUTOFF 
6BK4B BEAM TRIODE 


Glass octal types used for the voltage regulation of 
high-voltage, low-current de power supplies in color 
and black-and-white television receivers. Outlines sec- 
tion, 21B; require octal socket. Type 6BK4B is iden- 
tical with type 6BK4A except for a higher plate dis- 
sipation and peak heater-cathode voltage. 


Heater Voltage (ac/dc) ............. SO Biea led ei BNEW, SPS, 
Heater ~Current: 2.) pace eo Sea ae ee Oe eee ee NE eee ete 


Peak Heater-Cathode Voltage “................0 08 —200 


AVERAGE TRANSFER 
CHARACTERISTICS 


TYPE 6BBK4A feepefedey 
Ey 


E¢= 6.3 VOLTS 


PLATE MILLIAMPERE 


oe 
GRID VOLTS : 
92CS~8432T?P 


a 
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Direct Interelectrode Capacitances (Approx.) : 


DEMME BRO iC oe i Oa od Deni e ae Ee Whe heb okies a iw Re o. 0.03 pF 

Grid to Cathode and Heater ............. Med eigie et aca aa 2.6 pF 

Piate tonOathodeand Heater 2 oo... cece ke ecs face dele ws pF 
Amplification Factor (Approx.) ......... Fe Meh SegAEP STO? ee ae RO Os 2000 


Voltage-Control Service 
MAXIMUM RATINGS (Design-Maximum Values) 


Dew Plate PVoltage | |. te BA A Ee PIO pecan 27000 volts 
Unregulated DC Supply Voltage ..... 0.000000. cc ces ce ce cekecebe 60000 volts 
I ON me ae ie —135 volts 
Peni sad PV orapet | | hire FN FI Po Ae, REAR 2S ERE SS etcice Ware —440 volts 
im vermpowrmere “Carrent  ) re. ee i aac maw colon 1.6 mA 
Pasee aissipetion (GBK4AA) ii eile ee eles Ce Ul de esc udeccdwue Fes 30 watts 
BAMte Dissipation (CBKAB). oie. alec wei inie ie obese ens oleate au eum ose Ae 40 watts 


MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance: : 
For use with “Flyback Transformer” high-voltage supply .... 3 megohms 


* For interval of 20 seconds maximum duration during equipment warm-up period. 


Refer to chart at end of section. 6BK5 
Refer to chart at end of section. 6BK7A 


MEDIUM-MU TWIN TRIODE OBK/B 


5BK7A 
Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners and in push-pull 
cathode-drive rf amplifiers. Outlines section, 6B; re- 
quires miniature 9-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 
ance-Coupled Amplifier section. Type 5BK7A is identi- 


SAJ cal with type 6BK7B except for heater ratings. 
5BK7A 6BK7B 
Bieerer meagre. (BL/dC) 2. cc sews sacar vatcavcuere : 4.7 6.3 volts 
ACA LOW OUT T OIG HFS O. ens So cll bs Heals nee ale da wale 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........0...0c00. ¢ u Bi 1l seconds 
Heater-Cathode Voltage: 
Peete ese 8... RM, AONE. SAR ee *+200*max +200*max volts 
CM EG snc keh tee hich cia as, ante. yea 100 max 100 max volts 
Direct Interelectrode Capacitances: Unit No.l Unit No.2 
Gridmiton. erate. . 2... Se... EXO. UP ee 1.8 1.8 pF 
Grid to Cathode, Heater, and Internal Shield .. 3 3 pr 
Plate to Cathode, Heater, and Internal Shield .. 1 0.9 pF 
Cathode to Grid, Heater, and Internal Shield .. 6 6 pF 
Plate to Grid, Heater, and Internal] Shield .... 2.4 2.4 pF 
Plate ite: Cathode sic, . estes asa testeves. a is NGS nets 0.22 0.22 pF 
Beeehers TO 1Cathode | isi) 0 discs cate Movie ala o°dw%,¢.9.9'0 2.8 3 pF 
Goa o1 Unit, No. to Grid ‘of Unit, No.2") 2.2... eo ee 0.004 max pF 
Piste of Unit No.l to Plate of Unit No.2... ..6accss cs ann 0.075 max pF 


* Rating may be as high as 300 volts under cutoff conditions when tube is used as a cascode 
amplifier, the units are connected in series, and heater is negative with respect to cathode. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Value) 


Ree LOCO eS... .. ne eee ee. CH TH wee ola. wR WE Ge & i eee 300 volts 
Grid Voltage, Negative-bias value ........... 0.0 ccc ccc cence —50 volts 
ee TENTIE 5o . iay ce al g el ft iol FOES oH HPA Sd eRe Ce Wie Mine Oe ce 2.7 watts 
CHARACTERISTICS 

Pee 7 pee yy oltage. (onc eee § Beaiar ate Pals Gretta Iehai-srantio ah ieee Ocak s 150 volts 
TC  BUMOACLOE oat. ko Since. ogureiprmgusliny. mem creeeevweent . ites 56 ohms 
MINER EME act hs cede s cas ewe eine eet ca thee 43 

Piste esistance . (Approx.) 2)... ATS YIORa'T TRL ee, Bo, 4600 ohms 
Transconductance — sos wales Psy aes gs ct et ee PL career hon hee be - 9300 umhos 
ema eh. Pee ca ow. star lcin Ems 4, um Sh naeeetaarakee wpe Mg 18 mA 
Grid Voltage (Approx.) for plate current of 10 WA .....0.2..0.. ; —l1 volts 


Refer to chart at end of section. 6BL4 
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6BL7GT Refer to chart at end of section. 


6BL7GTA _MEpiuM-mu TWIN TRIODE 


Glass octal type used as combined vertical-deflection 
amplifier and vertical-deflection oscillator in color and 
black-and-white television receivers. When so operated, 
it is recommended that unit No.1 (pins 4, 5, and 6) be 
used as the oscillator. Outlines section, 13D; requires 
octal socket. 


Heater Voltage}. (ac/dc). je weece mes oats een eis bie ciate Sale o wiae tt elebate : 6.3 volts 
Heater Current <6 2008 0R ee Sie ale eis aie = our ale) castausione mana 1.5 amperes 
Heater-Cathode Voltage: 
Peaks valieg ee ce UR Fe Cl eu eects ones eae teae oA Riess TNL esas Ra +200 max volts 
MAVGLrAPES VALUES Hot lbs hoc iecee tse Bie oie Smet ete ee ata AEGIS 6 coy sota "a veel Nop aoe 100 max volts 
Direct Interelectrode Capacitances (Approx.): Unit No.1 Unit No. 2 
Gridgitom Plate sree ric ctana aici aie totam detec neti ties ries 6 6 pr 
Grid to Cathode and Heater .................-. 4.2 4.6 pF 
Plate to Cathode and Heater .................. 0.9 0.9 pF 


Class A, Amplifier 
CHARACTERISTICS (Each Unit) 


Plates VO ta mememe. 2k eosin acs sas scmtae eaeat as Sreciueth leas 150 250 250 volts 
Grid BV oltareus BS. . o.oo BRL. ee ee ke hag 0 —17 —9 volts 
AmplAcatign SUP ACtOr ons cca aed hes tee cs wn els —_ — 15 

Plate Resistance (Approx.) ...........2+ee0eeee — — 2150 ohms 
Transconductance id) <eeced dye 0 eet os Ao DEES od — — 7000 pmhos 
PALemeCOULTOE crete le earns coke ies Mieco hel vs seas 6648 4 40 m 


Grid Voltage (Approx.) for plate current of 
BOT SUA cen Bienes s tert BAS Oe ees oe eee oh cme —_ —23 volts 


the maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator or Amplifiere 


For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Center Values) Oscillator Amplifier 
DEreP latest °V olfagey ec fos SR le 6 2a. wi Siete sta gieteians 500 500 volts 
Peak Positive-Pulse Plate Voltage# 

(AbsoluterarMiaxim uni) eee Sissies se epeies spans, +) spores, epehe — 20004 volts 
Peak Negative-Pulse Grid Voltage ................ —400 —250 volts 
iPeak= GatnedenCurrent (ey vais os bali cae eades s eae aes ceeue 210 210 mA 
Average Cathode p@urrents tified vies gee ee ee 60 60 mA 
Plate Dissipation : 

For either, wp leter |... t ai4 ieee PR Rk oes wes é 10 10 watts 

For both plates with both units operating ...... 12 12 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance ..:44..)..79... $4. ERE. oe 4.7 4.77 megohms 


e Unless otherwise specified, values are for each unit. 

# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
4 Under no circumstances should this absolute value be exceeded. 

¥ For cathode-bias operation. 


6BL8 


MEDIUM-MU TRIODE— 
6BLS/ SHARP-CUTOFF PENTODE 
ECF80 


4BL8, 4BL8/XCF80 


Miniature types used in frequency-changer service in 
color and black-and-white television receivers .Outlines 
section, 6B; require miniature 9-contact socket. Types 
4BL8/XCF80 and 6BL8/ECF80 are identical with types 
4BL8 and 6BL8, respectively. Type 4BL8 is identical 
with type 6BL8 except for heater ratings. 
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4BL8 6BLS8 
4BL8/ 6BL8/ 
XCF80 ECF80 
Heater Voltage (ac/de) ..........0008. AT re ae: 4.6 6.3 volts 
PAPaOr OUNCES foci c ca stg Oe shee melt bo cenacenw 0.6 0.45 ampere 
Peak Heater-Cathode Voltage .................00. +100 max +100 max volts 
_. Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Blateyisupply iV oltage’! oii awed ti. cl A ee OS 550 550 volts 
PONEUGT MOLE O Mb. ik so sy 'cSencho hie P oo Gos cue oP Koga ons bhce 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 550 volts 
Grid-No.2 Voltage: 
With cathode current of 14 mA ........000..05 — 175 volts 
With cathode current less than 10 mA ........ — 200 volts 
Oathode) g@urrent. ......cHeohi ag. Wiehe. tea ES 14 14 mA 
LE TEN 8 DEES EE 2) Ta mT 1.5 1.7 watts 
Grid-No.2 Input: 
With plate dissipation greater than 1.2 watts .. —_— 0.5 watt 
With plate dissipation less than 1.2 watts — 0.75 watt 
CHARACTERISTICS 
SUCHEN OUR EU ne oc efi cs bree avai gum ea'e elses ae 100 170 volts 
Grid-No.2 Input: — 170 volts 
ride NOM OlLASe” < 62 i Sede oa he eee ee te tog eee eed Sead —2 —2 volts 
PN pliteaiom PACactOr Une askhek sk kasi esa aaa eta 20 — 
Mu-Factor, Grid No.2 to Grid No.l ..............06 — 47 
Plate Resistance (Approx.) ..................00002 — 0.4 megohm 
Pransconanretance Uatiode. OWA. PRO ies k son wee om <vlee 5000 6200 umhos 
PRiatenCurrentas Lick. Hel. Jo. Sie Ee AP eed 14 10 mA 
GCrideNow Wourrent } /). Med. oo. Yeisen Ge... eee — 2.8 mA 
Input Resistance at frequency of 50 MHz .......... —_ 0.01 megohm 
Equivalent Noise Resistance .................ceee0e8 ans 1500 ohms 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation ...............ccee6 i 0.5 0.5 megohm 
For cathode-bias operation ................c06 se 0.5 1 megohm 


HIGH-MU TRIODE 
POWER PENTODE 


6BM8/ 
ECL82 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an audio output tube, and the triode unit’ as an 
oscillator and.-.af. voltage amplifier. Outlines section, 
6G; requires miniature 9-contact socket. Heater: volts 
(ac/dc), 6.3; amperes, 0.78; maximum heater-cathode 


volts, 100 peak. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Triode Unit 


Pentode Unit 


Pinte rouppry VOltawe |. ow. ek et ele cele sie Powe 550 900 volts 
Biate | Voltavesyaed .. acc RRR Tee Sa oe kt 300 600 volts 
Grid-No.2.. Supply ; Voltawe ©. .6 2... 0. eh ce sed — 550 volts 
RETINOL AVOLERIE oe. wih. ease Alba susnnecds kb ahh cred senate — 300 volts 
PUES ROULEON EG. cs Siccs oloide's 2 age chs bs a Wiehe » Galae aeleae s 15 50 mA 
PERMA DISSIIIAGION: <siskicds Soo heede de otek habe ots chow eked 1 q watts 
RCI CeAN PUG o..ckiotirs COee teal eo ke ites eee — 1.8 watts 
CHARACTERISTICS 
SEI OlCAMe es... kee. oe ee sa 100 200 volts 
Ceres VOILAGC. . 1. shi © deeds 0G. hss Qe bs ole Sa ae, wo aes — 200 volts 
Ie ING 1s OV OCA O coi se knw, WORE ated leas, Sa edie natn lblne, a 0 —16 volts 
DTT PELEUCHCION ACTOR. 5 cacackeeGee cu sncpoh is af sncusuas sr sl dlspansusdeboibreceve 70 9.5* 
Plate Resistance (Approx.) ... 0.2.0. .ce ec eee eee = 0.02 megohm 
PE CONOUCTAIIEE  . ... Sule er ee ielatec coed caves oot se nce ate 2500 6400 uYNahos 
Pater urrent Pe. ess oa a ead ao hine san dadumange 3.5 35 mA 
eee OM NOUE POLL 5c cike obs et 5 ois nc. nth mid sae ohoatmmns tas — 7 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ............0c0ee eee . 1 1 megohm 
For cathode-bias operation ..........c0ecc eee ‘ 2 2 megohms 


-* Grid No.2 to Grid No.1 
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6BN4 Refer to chart at end of section. 


6BN4A 


2BN4A, 3BN4A MEDIUM-MU TRIODE 


Miniature type used as rf amplifier tube in grid-drive 
circuits of vhf color and black-and-white television 
tuners. Outlines section, 5C; requires miniature 7-con- 
tact socket. Types 2BN4A and 3BN4A are identical 


with type 6BN4A except for heater ratings. 7EG 

2BN4A SBN4A 6BN4A 
Heat. ‘Voltare, (acide) oc i iwc ccs owe og eee PA at 3 6.3 volts 
Heater. ‘Current $0 4h...) sicMeees oe es oe Guns oe 0.6 0.45 0.2 ampere 
Heater Warm-up Time (Average) .......... 11 il — seconds 


Peak Heater-Cathode Voltage ............. +100 max =©100 max +100 max volts 
Direct Interelectrode Capacitances (Approx.) :* 


AQT” | COtw Epes aes ion, OR deel Hite PMR ity AO ea ag 1.2 pF 

Grid’ to’ Cathode® and? Heater’ 2.5544 ..454% 4 bee oe eg is gees 3.2 pF 

Plate to Cathode and Heater ............. 0c cece cee e ee eeee 1.4 pF 
* With external shield connected to cathode. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
(Riatexrrv oltawe ssh. os cis chet GHEE ONS Oe es Oe, Pe oe 275 volts 
Grid Voltage, Positive-bias value ......... cece tect eee tee eee : > SO volts 
GCathaderm Curren jars oo Aoki he he ce ae os eee 22 mA 
Plate Dissipa a Fionn i aaa de hil te eels Weenie Me aoa bee es aie Fags watts 
CHARACTERISTICS 
Fdate-supply Voltage —. i. PRs cee sre oc hO Shih e Pale thie lo bts adele Sees ete 150 volts 
Cathode-Bias, Resistor oo vreau. actos olceckcathontc. seaman ebanaa oo aerators 220 ohms 
Amplification: Vactono ovicbda, abt bier ccueecnaike se ue nents oe oa rece 438 
Pinte’ Resistance (A PDTONL) ) ic. r4c. Siemutis we diciala a cia aigl SS lh Glee s eee 5400 ohms 
Transeoddtetante 2... Wer eie Sf ae eee Cee a eet SL TINE WNT. BREN ees Bae T7700 umhos 
Plate Gurren. pies bat aot es Rare OM. owt abet ee ey tie 9 mA 
Grid Voltage (Approx.) for plate current of 100 A ............. —6 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit™ Resistance « ....0. 5, oe bed HRN, TR Ew co plo 0.5 megohm 


6BN6 


SON2BNG BEAM TUBE 
Miniature type used as combined limiter, discriminator, 
and audio-voltage amplifier in intercarrier television 
and FM receivers. Outlines section, 5D; requires mini- 
ature 7-contact socket. Types 3BN6, 4BN6, and 12BN6 
are identical with type 6BN6 except for heater ratings. 


38BN6 4BN6 6BNG6 
Heater Voltage (ac/de) ....... 8.15 4.2 6.3 12.6 volts 
Heater Current ............... 0.6 0.45 0.3 0.15 ampere 
ae Warm-up Time (Aver- 
PO ere A wet Sei O eee 11 11 — — seconds 
Henter-Sathode Voltage: - ee 
Peak valhe@ey os sc060.sgae +200 max +200 max +200 max +200 max volts 
Average value ............ 100 max 100 max 100 max 100 max volts 


Direct Interelectrode Capacitances: 
rid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 


Tnterna leh Sitie ld 2) ae Ges, Uap cata Lia op ew ee ge 4.2 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, and 
InternalvShidld 2203 GARSON  e oee pF 
Grid. Nosh) teewGrids Notse.) . 2 schiscttisheass wtyssiusiniony abs ca tae Mle wonces 0.004 max pF 
Limiter and Discriminator Service 
MAXIMUM RATINGS (Design-Maximum Values) 
Hilate-Supply. Voltage: couch ete bie bana li esuninss ba ee ed oh ee 330 volts 
GridsNaie"V oltager tk oe ce ee kets eo sasa ee cucasnsdesar ce avcolcbarecdees SOIR 110 volts 
Grid-No.1 Voltage, Positive peak MATAGET. PG EIIE Bin << oa ciebiacy cls 60 volts 


Cathode Current ...... St Here Ore eee De ehavebe oer ae tae Stig ee etre ie Wino wl eur A 13 mA 
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TWIN DIODE— 6BN8 


HIGH-MU TWIN TRIODE 8BN8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used in 
burst-amplifier, af amplifier, and low-frequency oscil- 
lator applications. The diode units are used in phase- 
detector, ratio-detector or discriminator, and horizon- 
tal afe discriminator circuits. Outlines section, 6E; 
requires miniature 9-contact socket. Type 8BN8 is 
identical with type 6BN8 except for heater ratings. 


6BN8 8BN8 
Heater Voltage (ac/dc) ........... ccc cee ee Ws cae 6.38 8.4 volts 
E¥esGere SOUP ReRGarIr /ie a AOS ic cinee ee hay aed cas ee 0.6 0.45 ampere 
Heater Warm-up Time (Average) .............00- il 11 seconds 
Heater-Cathode Voltage: 
LOM MMV ANG eT UNG oe 5 ute slit «8 Sue taue Supe ye « he oti & +200 max +200 max volts 
IA CUR OPV ANNO: ore oo Care ek wets aiedls os BYE oe Brats 0G cae ae 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Prone GriG (to Lriode “Plate reed ve os na ewle we mele wees 2.5 pF 
Triode Grid to Cathode and Heater ............-...22.00 sees 3.6 pF 
Triode Plate to Cathode and Heater ..................-00008 0.25 pr 
Plate of Diode Unit No.1 to Triode Grid .................... 0.06 max pF 
Plate of Diode Unit No.2 to Triode Grid .................... 0.1 max pF 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2 ...... 0.07 max pF 
Diode Cathode to All Other Electrodes (Each Diode Unit) 5 pF 
Diode Plate to Diode Cathode and Heater (Each Diode Unit) .. 1.9 pF 
Diode Cathode to Diode Plate and Heater (Each Diode Unit) .. 4.8 pF 
Diode Plate to All Other Electrodes (Each Diode Unit) ...... 3 pF 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
UCM IGLUR OUT a Ce ce ec ce ene We Cole Gidiaik in Belietudeuemte es 330 volts 
Grid, Voitage;. Positive-bias, Value oo ci ie ec eee eo ee cue ee 8 eine ne 0 volts 
PEC MIUA SO NISAUICIIM TLS co foiaac aretacalce oe ces sien ine se aruie se wieied oe eee ea eines 1.7 watts 
CHARACTERISTICS 
PIACOMM OLA etre oh. Lem ers HERS suds ee ieee: 100 250 volts 
THOMAVIOItTAR Oe asta ne Bela Ue ee We Bi oS — —s volts 
mmpiuieavion Factor. oi 0. Seer ee Ee ce woe. 15 70 
Pilate Resistance. “(Approxs) Gneiothed oni Jal OES Oa: 21000 28000 ohms 
MrT SCONaAue CANCE gem er. Pocis wen Slagichuees dkmebiscek Leth 03 3500 2500 umhos 
PRULCMMOIIRTOCIU NE si. oc eh he canes han taneous 1.5 1.6 mA 
Grid Voltage (Approx.) for plate eurrent of 10 wA —2.5 —5.5 volts 
MAXIMUM CIRCUIT VALUE 
GRIGsO IP CUTPPIRCSISEANCE rah 2h . Miu Wc sige tc eee ee eg dn els clue eee 0/85 SMES ‘ 1.0 megohm 
Diode Units 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Current (Each Unit): 
1D Le Sk ee ae. a Oe Le A eee ae eee eee . 54 mA 
AC ea reay PI PLR RI RIMES, TaeS PUAN Rect oheucs. sys qsuolsh ese ax snysyauetasnyeyaus ive leteins 9 mA 
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6BQ5 


‘tis POWER PENTODE 


Miniature type used in the output stage of audio-fre- 
quency amplifiers. Outlines section, 6G; requires mini- 
ature 9-contact socket. Type 8BQ5 is identical with 


type 6BQ5 except for heater ratings. 


6BQ 

‘Heater  Volltaverm ac/dc) a a. cscs tr nee naa ere tienes 6.3 
Heater) (Current: ¢ Sen ee SR re BN G 0.76 
Heater Warm-up Time (Average) ..............6. — 
Heater-Cathode Voltage: 

PEAKS VAIS "REN cil rea od Bal Pee ea re Bee +100 max +100 max 

Average) Values cs 3266 PANN Re Sed RR eee sae a Me 100 max 
Direct Interelectrode Capacitances: 

GID IN Ge Lo COp be LACE retry eeasererh are ee tie RIN oe Rte tere aan Ace ame 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 -.... 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 

Grid® NGG tot Heater Oey oct 5 ictal nine siege het ten ores 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 
Plate Voltage 
Grid-No.2 (Sereen-Grid) Voltage 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 
Cathode Current 
Plate Dissipation 
Grid No.2 Input 
TYPICAL OPERATION 
Plate Voltage 
Grid-No.2 Voltage 
Grid-No.1 (Control-Grid) Voltage 
Peak AF Grid No.1 Voltage 
Zero-Signal Plate Current 
Maximum-Signal Plate Current 
Zero-Signal Grid-No.2 Current 
Maximum-Signal Grid-No.2 Current 
Plate Resistance (Approx.) 
Transconductance 
Load Resistance 
Total Harmonie Distortion 
Maximum-Signal Power Output 


MAXIMUM CIRCUIT VALUES 
Grid-No.-Cireuit Resistance: 
For fixed-bias operation 


--Push-Pull Class AB, Amplifier 


MAXIMUM RATINGS (Same as for Single-Tube Class A: Amplifier) 


TYPICAL OPERATION (Values are for two tubes) 


Plate Supply Voltage Sspesescmesiiee ete eer: 250 
Grid-No.2 Supply. Voltage j. 22723 471. ..7.)....).. 250 
Cathode-Bias Resistor fh. 3 Se eee eae. 130 
Peak AF Grid-No.1l-to-Grid-No.1 Voltage .......... 22.6 
“Aero-Signal” Plate “Current 1... 3 sh «acto. s dee vodw eh das 62 
Maximum-Signal Plate Current -....:.......06.00. 75 
Zero-Signal Grid-No.2 Current .................00- q 
Maximum-Signal Grid-No.2 Current ................ 15 
Effective Load Resistance (Plate-to-plate) ......... 8000 
Total ‘Harmonie Distortion’ )0!......i4...14.. 45... ake 3 
Maximum-Signal Power Output ........ 0.00.0 00 ease 11 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation 


6BQ6GT Refer to chart at end-of section. 
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ikon 6BQ6GTB 


“@ BEAM POWER TUBE /6CU6 
12BQ6GTB/12CU6, 17BQ- 
a) IY OF 6GTB, 25BQ6GTB/25CU6 
(1) ¥(s) Glass octal type used as horizontal-deflection amplifier 
NC ee in color and black-and-white television receivers. Out- 
6AM lines section, 14D; requires octal socket. This type may 


be supplied with pin No.1 omitted. Types 12BQ6GTB/ 
12CU6, 17BQ6GTB, and 25BQ6GTB/25CU6 are identical with type 6(BQ6GTB/ 
6CU6 except for heater ratings. 
6BQ6GTB/ 12BQ6G- 17BQ6- 25BQ6GTB/ 


6CU6 TB/12CU6 GTB 25CU6 

Heater Voltage (ac/dc) ........ ; 6.3 12.6 16.8 25 volts 
Heater Current ................. 1.2 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) —_— il 11 —_ seconds 
Heater-Cathode Voltage: 

MCG Kit VU GOO ss 6 § wesc a 00, 8 oer +200 max +200 max +200 max +200 max volts 

‘Average, value G:. 6.6.0 h 3 ns s 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

TCM LOSE LAGE alae cl cc ace cis Mee Galle di be Shc custates wees 0 abs 0.6 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ..... ‘ 15 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ...... sletere q pF 

Class A, Amplifier 

CHARACTERISTICS 
MACON OLEAM Ce i 5. c.,ches chores ao ais @ioracahe) Seals aie # use ; 60 150 250 volts 
WIIG INOUA TE VOICASES 5 ccs eee sec ee ba bade cae e alee 150 150 150 volts 
CEIGEINGr lev OFAC Cr 2 os od ckhone cs es eRe. 1G 2 0 — 22.5 —22.5 volts 
Mu-Factor, Grid No.2 to Grid No.l ........... f — 4.3 — 
Plate Resistance (Approx.) ............0ee008 ie — pg 14500 ohms 
MINCE NAO lesa Lai wis wie w bc meade > 6 — _— 5900 pumbhos 
HHacerrOurrent: seh s. 6 ROAR Pe A z 260¢ —_ 57 mA 
GCudeNo2 -Currvent.al. vila well. sation ots % 26¢ — 2.1 mA 
Grid-No.1 Voltage (Approx.) for platemA = 1 . + rs —43 volts 


e These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


RE NOCOR EL Y OGAL Ogee oe ominu ls: ance Macs. odes oe te eaters) » 6 avd laude © a 600 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ....... 6000 volts 
Peak (Nevative-Pulse: Plate Voltage 2. 6) fs OU. wi at Oe eiobnd ce cle —1250 volts 
DC Grid-No.2 (Secreen-Grid) Voltage .......).. bus. hen ee whic cee 200 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ........... —300 volts 
Peak Cstnode, Current) t. 56. tecc 6 ok ccs oben nce cees one RM Meats oe hee : 400 mA 
Miverace @@atnodesiOurrent . bo... bs heeds «ysis ns ob Me Cas ARG eo 110 mA 
PEPALG EPISSIDOCIONE |... fos so aha ais whe on oo 8 cotyo Mates Se@pal o ChteumheMe o Bubhe''s oe 11 watts 
CEPTS NGlers TIPU bee eo oie tow ede aE SRN 5, RESET Me RU, Median Sects athe, 2.5 watts 
Bulb-Temperature (At hottest point) > 0. OT ee ise 220 Cc 
MAXIMUM CIRCUIT VALUE 

Grid-No t-Circuit, | Resistance)  «..’.. mmc tia Mints enact oie e's 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
~ Under no circumstances should this absolute value be exceeded. | AS fe 
# A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section. 6BQ7 


6BQ7A 


MEDIUM-MU TWIN TRIODE 4BQ7A, 5BO7A 


Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners in push-pull 
cathode-drive rf amplifiers. Outlines section, 6B; re- 
quires miniature 9-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 
ance-Coupled Amplifier section. Types 4BQ7A and 
5BQ7A are identical with type 6BQ7A except for heater 
ratings. , 
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4BQ7A 5BQ7A 6BQ7A 


Heater Voltage (ac/dc) ...... Soh as eee ae A 5.6 6.3 volts 
HEater CaOrrenta ae. coc ers dicinelouts ait eae 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) ........... 11 11 — seconds 
Heater-Cathode Voltage: 
POA VEIUIES ats oivca a Bevel sron, bis ea 4 +200*max +200*max +200*max volts 
A vevawet vATUEMEPIERE. oo ute eee ee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances :° Unit No.l Unit No.2 
Grid*ton.P lates we see en ee ee ie ee eae 12 1:2 pF 
Grid to Cathode, Heater, and Titernal Shield .... 2.6 — pF 
Cathode to Grid, Heater, and Internal Shield .... —. 5.0 pF 
Plate to Cathode, Heater, and Internal Shield .. 1 — pF . 
Plate to Grid, Heater, and Internal Shield ...... — 2:2 pF 
Plate ito: (Cathodé?®... Sa. bhicen . Poald. te ¢. pe RSE 0.12 0.12 pF 
Heatey> (0;(Catnode:). ait 2 <5, gee ge ee ee 2.6. 2.6 pF 
Plate of Unit No.1 to Plate of Unit No.2 .................. 0.010 max pF 
Plate of Unit No.2 to Plate and Grid of Unit No.1 ......... 0.024 max pF 


* Rating may be high as 300 volts. under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode, 


° With external shield connected to internal shield. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Plate Supply Voltage? Wires Oe Pee ris. eas aatetetetetotetedee’s 250* volts 
CathoderCurrent, -4RR Gt, RE NOE, ee ng ce setstmsttad ote 20 mA 
Plates Dissipation: nico oie ee nee 7 ee Te . SRS ; 2 watts 
CHARACTERISTICS 
Piate Supply Voltage .i 220 i520. 700 TS See es ee ee er rh see 150 volts 
Cathode-Bias; Résistor fate ees eee Oe, Nd aed tei Sits UR ok 220 ohms 
Amplification, Factor 2... 6... uc «sso «BERLE. oe BORE. 2. Lo. kd. 38 
Piates Resistance ( Approx yidancca ears «cc ss chee cee 6 aee ss ee a 5900 ohms 
"PYADSCOBGUCIANCEe 0k sucha Blais aegue « Bickle ould tetaas vet ban hehe ne —-6400 pmhos 
Plate REY GT oe oc OT ac ds 3 ice etnag ai's o> Fost a ata eR, Ae 9 ~ mA 
Grid Voltage (Approx.): 
For plate current of f10072RA reals BR tote tateis ens alo gs elt ade eles —6.5 volts 
For plate current of 10 BA oor ee es ethene etels « Bee See ele a volts 
MAXIMUM CIRCUIT VALUE 
SF i- Cir Clit Resistance’ 00:0. te pemeea c. cu eee a ee ee ee eee 0.5 megohm 


* Rating may be high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode, 


PLATE (Ip) OR GRID (Ic) 
MILLIAMPERES 


0 100 200 300 400 500 600 
PLATE VOLTS 92CS-7536T) 


6BR8 Refer to chart at end of section. 


6BR8A MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. Especially useful as com- 
bined triode oscillator and pentode mixer in vhf tele- 
vision tuners. Outlines section, 6B; requires miniature 
9-contact socket. Except for basing arrangement and 
grid-No.1-to-plate capacitance of pentode unit, types 
5BR8 and 6BR8A are identical with types 5U8 and SFA 
6U8A, respectively. 
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6BS3 


HALF-WAVE 
"i VACUUM RECTIFIER 6BS3A 
| | 12BS3, 12BS3A, 
P Ic 17BS3, 17BS3A 
. 4 Novar types used as damper tubes in horizontal-de- 
9HP flection circuits of black-and-white television receivers. 


Outlines section, 11D and 30B, respectively; require 
novar 9-contact socket. Socket terminals 1, 3, 6, and 8 should not be used 
as tie points; it is reeommended that socket clips for these pins be removed 
to reduce the possibility of arc-over and to minimize leakage. These tubes, 
like other power-handling tubes, should be adequately ventilated. Types 
12BS3 and 12BS3A and types 17BS3 and 17BS3A are identical with types 
6BS3 and 6BS3A, respectively, except for heater ratings. 


6BS3 12BS3 17BS3 
6BS3A 12BS3A 17BS3A 


Heater “Voltage” (ac/de) oo eee a eee pos 6.3 12.6 16.8 volts 
PICU MOU ECIIC RT © Cet Bt eee ee ee a tes 6 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — ll oe seconds 
Direct Interelectrode Capacitances (Approx.) : 
blaretencathode and Heater giles ds eye so. s pant oties oie made. 5 6.5 pr 
Cathodetov Plate’ and ~Heater® 02°F er ee Tes hs 9 pF 


Meatermto Cathode? . wee. ROR. RIT ELL. sour i SLA Rs « bent : 2.8 pr 


Damper Service 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak qeaverse, biate. Voltager 2263 90.000) VE See ee 5000 volts 
{BPS end FEN ase BAT Gl eyed (RR me a eae Re PRE te a a 1100 : mA 
PAVCLAVe UP Ate GUYTENE,,  sierctec cd cus ners Ceao o «8 Ree tio ese tapte eoeerdee wae 200 mA 
EAAGCRE DISSIDALION, cc do chs ee eee oO nes CARO LaN oe (ee aeee ls 6 watts 
Heater-Cathode Voltage: 
CVU CE Ve PEM oc se tee es oe es +300 —5000 volts - 
Average value ..... Ser. Mees ees: dk. See Gee eee +100 —900 volts 


CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 140 mA ................ 12 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6BS8 


MEDIUM-MU TWIN TRIODE 4BS8 


Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners and in push-pull 
cathode-drive rf amplifiers. Outlines section, 6B; re- 
quires miniature 9-contact socket. Type 4BS8 is identi- 
cal with type 6BS8 except for heater ratings. 


4BS38 6BS8 
Itesater, Voltage (ac/dc) 2... 0s. a st ae erase sb aeee 4.5 6.3 volts 
enter Ourrent ©": .... a otetectiu sh bwesb eas Fi wesa 0.6 0.4 ampere 
Heater Warm-up Time (Average) ,........6....0005 11 a seconds 
Peak Heater-Cathode Voltage ...........c.-ccseevce +200 max +200 max volts 
Direct Interelectrode Capacitances: 
crn torbiate, Mach UNC IO ot. oe wink cs oa atlas bali nce aio loin ala mw mylar ale 1.15 pr 
Grid to Cathode, Heater, and Internal Shield (Unit No.1) ..... 2.6 pF 
Plate to Cathode, Heater, and Internal Shield (Unit No.1) ..... 1x2, pF 
Pintesta Cathode, (loach TOMIt) oo Wet ot we he og ae we ele BPS 0.15 max pF 
ieater to Cathode (Hach Unit): . 2.23). e662 a cee ob oleae oles 2.6 pF 
Cathode to Grid, Heater, and Internal Shield (Unit No.2) ...... 5 pF 
Plate to Grid, Heater, and Internal Shield (Unit No.2) ........ Peed pF 
Plate of Unit No.l to. Plate of Unit, Nod tert. erhha”. sot Cee 0.010 max pF 
Plate of Unit No.2 to Plate and Grid of Unit No.l... vos : 0.024 max pr 


190 RCA RECEIVING TUBE MANUAL 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Plater Wyo bag ae ae A ae ee an agalG sah herent pen en SRR wa 150 volts 
Cathode2Currents 22.208... SEE TO Peis ware Baer Paes 2! ee 20 mA 
Plate Disstp a COT. xsiascasvcavnsveoe se een esse a Re ale 1c aR cs tee tee 2 watts 
CHARACTERISTICS 
PlatesSUp i yiawW Oneawe@ ona c is Sec cca ois 6 ass 60s. le 4d Pre epid Ga ieseln ale rete eit mae ine 150 volts 
Cathode-Bias. Resistor ss. 4- Ci a Be. ae Bele eee eee 220 ohms 
Amplification, PAClOr gra. css. ser ce hee cero mC camer 36 . 

Plate! ‘Resistance (Approx.) fio 05 eos eR. od. BOSE LS 5000 - ohms 
TYANSCONEAUCTAN CE conicline «c Chieehs « Reaias oI dows oront Bocas eee 7200 umhos 
Ela temCurrent peg i te eer tone coc tace teeta eec ce. oer MY acne to ete tone ate iaueaens rete 10 mA 
Grid Voltage (Approx.) for plate current of 10 wA* .............. —T volts 
MAXIMUM CIRCUIT VALUE 

Grid-Circnite Resistance sw Oat ed ot aie ee eS ee al ee 0.5 megohm 


* This value applies to Unit No.2 only. 


6BU8 


: SHARP-CUTOFF 
Pe TWIN PENTODE Pete eee oe 


S| Miniature type used as combined sync separator, syne 
clipper, and age amplifier tube in color and black-and- 


od?) (rp, white television receivers. Outlines section, 6E; re- 

S quires miniature 9-contact socket. Types 3BU8, 3BU8/ 

K Gap; 3GS8, 4BU8 and 4BU8/4GS8 are identical with type 

SFG 6BU8 except for heater ratings. 
3BU8 4BU8 
3BU8/3GS8 4BU8/4GS8 6BU8 

Heater! Voltages (ac/dc) reese. eee eee ee 3.15 4.2 6.3 volts 

Heater eC urren tereee Bee PO le hie a ose ta 0.6 0.45 0.3 ampere 

Heater Warm-up Time (Average) .......... 18) hie —_— seconds 

Heater-Cathode Voltage: 

Peak Valine. | Mee meeeln oe vine atcre sree eet aye va _ +200 max +200 max +200 max volts 

Averagesvalie.:erered. Le mee cette ee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances : 

Grid -No.3'to:P late) (Eachs U nit rere & oo ts cus sie cates es hee ieee 1.9 pF 

Grid No:t to “All Other, Hlectrodés er err eee eee 6 pF 

Grid No.3 to All Other Electrodes (Each Unit) ............... 3.6 pF 

Plate to All Other Electrodes (Each Unit) ................... 3 pF 

Grid No.3 of Unit No.1 to Grid No.3 of Unit No.2 ............ 0.015 max pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltave (Bach? Uitte), Sey) oasis Gee os ne ease eae es epee aeace 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage (Each Unit): 

Peake positive value ye eh ae ae Oe Meee ee ea eet ae ene 50 volts 

DC Ger ative ava lie 36. 005.5 Te. ne ee, s eguat ot oe aye sso la org es a es See oes —50 volts 

DG. positive value: . ok we dee ear ote bi eee ey awe 3 volts 
Grid-No.2 /(Sereen-Grid) Veltawe: 2.0.5 850 20.4 A eee Be 150 volts 
Grid-No.1 (Control-Grid) Voltage, Negative bias value ............ —50 volts 
Gathode’® Current? * e582 WAP Ree eine AORN og) LEY Se, Aig She ERTS, 12 ' mA 
Plate: Dissipation?(EFachs Unit) sper ek «as eee i ee Ee 1.1 watts 
Grid-eNo2 Input oe | eo ea ate oe IR ea ee ise aan ty ots te tadke ot tne 0.75 watt 
CHARACTERISTICS (With Both Units Operating) 
FPiate* Voltage (Bach Unit) iio. 644 oats. oie 100 100 volts 
Grid-No.3 Voltage (Each Unit) .................6-5 —10 0 volts 
GridaNno: 2a Ol6a Pe weit ies Nee ie ts ieiia ne lon aha a tetate aie temtia a rocees 67.5 67.5 volts 
Grid-Noseaewoltac ene fe 024 Nh es Leeda ie ee, * * volts 
Plate(Current /(Baeb : U nit Pee. w.00.. ae we de soe oe — pays mA 
Grid-No. 2 Curren tric ice 0c Rae ke 2m We: ee A Re > le 6.5 aad mA 
@athode® ‘Currents 4 3)... 6.5. BE oe ee ee re Aa as aa Se 6.6 7.8 mA 
CHARACTERISTICS (With One Unit Operating) 
Plate <Voltagemey teers. eee See on tae gS SAO a Ae ae eS 100 160 volts 
Grid«No.3-- Voltawe. Sag Po EM ON oe ee ee de sweet 0 0 volts 
GrideNo 2 Volaged hat sce. wis. anaes eee owe 67.5 7.5 volts 
Grid-No.l Wolt@ge@ye cs cu 59s, tao a cvane ell Hae tetas Ata Ga. 2 Re 0 i volts 
Grid-No.3 Transconductance ............ ccc cece ewes — 180 pemhos 
Grid-No.1 Transconductance ..........cc cece weve ves . 1500 = umhos 
Plate .Curwent, Mk sesiou td aise a Maer ete eh Reni mince ainiel saa cas — 232 mA 


aetna et a (Approx.) for plate current of 
Gria-No. 1 Voltage (Approx.) for plate current of 
VCO LARS oo Gale decals wares « altiits Sete re ae Me —~ —2.3 - volts 


a 
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MAXIMUM CIRCUIT VALUES 


Grid-No.3-Circuit Resistance (Each Unit) ...................... i 0 
Grid-No.1-Circuit Resistance ..........000sscecsccncsecues As etthl kd 0. 
* Adjusted to provide a de grid-No.1 current of 100 microamperes: 


5 megohm 
5 megohm 


7 With plate and grid No.3 of the other unit connected to ground. 


[TYPE 6BUB WITH Ec, 


PLATE AND GRID No.3 


GRID-No.3 VOLTS*=O GRID-No.2 VOLTS=675 


TYPE 6BU8 PLATE AND GRID - 
WITH Ec3 AS VARIABLE WNo.3 OF OTHER 
GRID-AWo.2 VOLTS=67.5 UNIT GROUNDED. 


AS VARIABLE 


OF OTHER UNIT 


w” 3 Ww - = 

2 GROUNDED Bos GRID-No.! mA 4. 

: Es ee ee | 

a Qa 4 

= = SACI —) 

<4 <i 2.0 7 Kh 

= | oe | 

= —_ eof Tar a 

=3 Aio\ MILLIAMPERES Ic}=0.5 515 

w | AVE : w 

- S E 

q2 aq 1.0 

ae | al 

a a 

| 05 
att LAD LE ELLE TLE SEY RN ite FA 
re) 100 200 300 400 re) 100 200 300 400 
PLATE VOLTS 92CS-9428T PLATE VOLTS 92CS-9429T 

6BV8 Refer to chart at end of section, 
6BW4 Refer to chart at end of section. 


TWIN DIODE— 6BW8 


SHARP-CUTOFF PENTODE SBW8 


Miniature type used in television receiver applications; 
diodes are used as horizontal phase detectors; pentode 
is used as a sound if amplifier, sound limiter, and age 
keyer. Outlines section, 6B; requires miniature 9-con- 
tact socket. Type 5BW8 is identical with type 6BW8 
except for heater ratings. 


Shea RENE ick TEMG eA RNS, CREE 4.7 6.3 yolts 


Heater Voltage (ac/dc) 
PeCotormGUrEentr ok ko ee Re et MEN Bare 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...............00. 11 — seconds 
Heater-Cathode Voltage: 
TPIS RE IG | Cle SI an +200 max +200 max volts 
eS RCNA oy oo 54 oh am acm Mawar ceiawiok amon hid atichion uhotahcd oh ateeh ot 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Pentode Unit: 
euch TSA Eat hs 28 Onl Bal cite et aA leit eee ayaa LS Hebei ness Aur eye neh Uk ay Soe 0.02 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
La ern a ony Cole Bee ross es coal Ald aia a tid a ile aaa ale a 4,8 pr 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
RCL COATES TT ORCIMN Stet fein Pt ne Oa SANs DUNN TS OE OATS em 2.6 Pr 
Plate of Diode Unit No.1 to Cathode and Heater ................ a Me pF 
Plate of Diode Unit No.2 to Cathode and Heater ................ 1.2 pF 
Pentode Grid No.1 to Either Diode Plate ....................... 0.006 max pF 


Pentode Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


ne ES CeCe et rr ns te ee Gee eee her eS arae - 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............... 002-2 ce eae 33 volts 
CHEST Fee NASIR ET (Sac a a TRU ERE Oe Re te BAR ah ih Rare OA ee it Ie Rl cr See curve page 96 
Grid-No.1 (Control-Grid) Voltage; 

nT RR mV S ACI ANE LT Ge Meee dS ae Sse a aa ace ad wt Pw & boa oe etatg Ss 0 volts 

EOL CODES Wen LU Ot, SN rg tae, eR REBUM cen te te —d35 volts 
een MNS TOLUDTCIE S82 2 HIE OR EOIN, Le a OU yA le as . 3 vatts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ................0.-.-206> 0.55 watt 


For grid-No.2 voltages between 165 and 330 volts ......... ee. See curve page 96 
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CHARACTERISTICS 

Plates VOltawer aur eo ies eieiee inte ois anima ohchake lelcess sew Si ske’e sie sieselelc eae Leet 250 volts 
Grid@No. 2a Voltave oa... os cassia sxcangssusragt cas EN Sek Dianna © Bon ehererae |; 3 110 volts 
Cathode-Bias | Resistor ©... ogc ceccuscone a8 + Uae, pans obwile denn ste paitous! slaqaltbans areata th ve otto: « 68 ohms 
Plate Resistance (ADpYrox.) ...... ccc ccc cece cere e eet eee cere eens 0.25 megohm 
Tra NSCONGUCtATICE ga aie, eras > Use G feed, Wee ioceia dsitst od oilerelih etal ee @ arise srl vole 5200 pmhos 
‘Plate. Currente cet eos cere cess Otc ie adeioe be ireilens SPT. icucks Sie ae cs Ra ct earn 10 mA 
Grid- No.2 MCurrenthn o 25 2 eee os eR LR Re eee eee 5 oe ere - 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA .......... —10 -. volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 


For fixed-bias operation’? /4G7008) 2. ee ieee eke cee coe 0.1 megohm 
For cathode-bias operation ........ 06.0: ccc eeete ene eees , 0.5 megohm 
Diode Units (Each Unit) 
MAXIMUM RATING (Design-Maximum Value) 
Plate ‘Current. Pek) «he Ra A ee Eo enact ee ee 4 5 mA 
6BX7GT Refer to chart at end of section. 
6BY5GA Refer to chart at end of section. 


3BY6 PENTAGRID AMPLIFIER 


Miniature type used as a gated amplifier in color tele- 
vision receivers. In such service, it may be used as a 
combined syne separator and sync clipper. Outlines 
section, 5C; requires miniature 7-contact socket. Type 
3BY6 is identical with type 6BY6 except for heater 
ratings. 


3BY6 
Heater “Voltage (ae/dc)y) coo. Sessehi ges tacpscegers wacnenen 3.15 
Heater™ Current 200 me eee ce ne ee earl cides a lege o tiate 0.6 
Heater Warm-up Time (Average) .............0005. 11 
Peak? value. ie ge aa ee ad cus ALD. Weg hicun ce ole +200 max +200 max volts 
NVOTALEs VATU Me ee ete ene emi le aaete eta gto ols tec ya 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Grid Noi. tonBlateanstoms bir. Sel. 0 Meds fe.» HE Cok, « cl Shae toe oles » 0.08 max pF 
Grid’ .N6.3t0 -Piate, oie sc cclc tae pace ayo cna RCE ite ees ke “een soa 0.35 max pF 
Gridy No: lato. Grid: NOj3. icc, SA Ae ea Ree ee ee oie area mmenere ters 0.22 max pF 
Grid No. 1 to All Other Electrodes ........... ccc tee eee eee ee 5.4 pF 
Grid No.3 to All Other Flectrodes .............. 0 ce ccesccvees 6.9 pF 
Plate’ to Alt? Other ‘Blectrodes” Ve ee ee eee ee eee A 7.6 pF 
Class A, Amplifier 
CHARACTERISTICS 
late. V Ota Gee OR EE he pie ina 5 PUPA iy Sees, Celtedous atiog Trustee 4-45 s<poleusysousyouegeus 250 volts 
CRIGESINO 2oanG-NO.4. Volta edits. certian 4 cits iets) sient iy eae eye iia 100 volts 
GridsNo, sie VOlta geil. ie ha Mites odo nieunlies cuaau ears alls. Shouts, a epi er sieneevapere ta enegel Oe —2.5 volts 
GCridsNo sa VOlta rece occ co 2 oe seistae ee taserale Ch bra latinavs oe fare tleane Nes gakee Bele erate —2.5 volts 
Grid-No.3-to-Plate” Transconductaneée,” oo. & tyece eet. d5 + bi sneleh« epanohiegenda’ si 500 umhos 
Grid-No.1-to-Plate Transconductance ..........c ccc ccscesreccnvese 1900 BMhos 
Plate’ Current tie er ee kt dategs « tieua tee Heb We o Mabape’ 6.5 mA 
Grids=NO. Joa hdsNO-4 PW OUFTENt) . ooe od tee olen ial e ne aie ee, ot aceite Cacpagameesitel soir 9 mA 
Grid-No.3 Volts (Approx.) for plate current of 35 wA and 
PVIid—- NOE OES a et ee ae ee een ans aadic iene —15 volts 
Grid-No.1 Volts (Approx.) for plate current of 35 wA and 
PIG NG oe VOLS a OF ratte foe eee cet ey tara Mamie dete cy sitar eaeametie! eile : —12 volts 
Gated Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Volta we Mice eee OE a a wl etna ok acto oh gD age lel A nena ee ate 330 volts 
Grids-No.2sandeNo.4” Voltage er Ee oe Cae a es sole sia re eCeuenat aise See curve page 96 
Grids-No.2-and-No.4 Supply Voltage v.60... oe we on + os 0s cranes ge to ove - 330 volts 
Grid-No.3 Voltage: 
Nepative-bias Valier io cel sre ec eke oes lio ot oe ctiat ast tdta oe Janene ener etatiotor aus —55 volts 
Positivesbias values te cee ete ed aaa dia era ste tebene emer 0 volts 
Positive “peak valwer tir ee Oe eres Osis aussie: wor aivarapey NOMena Sate 27 volts 
Grid-No.1 Voltage, Negative bias value ..............euseeees Weep —110 volts 
Plate “Dissipation. 2 oe ee ce ee we te oo euekdaaoas Migtal b 6 necas DALbe enenennaaiegel ty «las ou watts 


GYIGsNGcS LNDUG cde thet cae wen eee aca eee De a OF ne a are anew ween 0.1 watt 
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Grids-No.2-and-No.4 Input: 

For grids-No.2-and-No.4 voltages up to 165 volts .............. tet: watts 

For grids-No.2-and-No.4 voltages between 165 and 330 volts .... See curve page 96 
CeO ROTI o.oo eed dann nadan Ba, OOS. ban OSL. aeseied we 0.1 watt 
CHARACTERISTICS AS SYNC SEPARATOR AND SYNC CLIPPER 
MMMM ETS TOMER oh och OR cx -aethe vex Wales copwioe goa Lode es Lido ogchanvs ° 10 volts 
MemeGen mppec@e? EAINMIION ...). maga sates scccaccscar cnc eee 0 yolits 
REM ESeINOLeHBNM-INOLA Voltage eto). cccsisc, ane aco cdiare acceranlwud so pwede eo ee® 25 volts 
Pere ort OSE. : cornea SA cane. Coe rere 0 volts 
eC CGR, es. su Nh es MOM so cence oc ee banks 1.4 mA 
iad NO.2-and-NO. 4) Curren yee... iccicincin WA aisle GG mec @vie a cuneccccee ah 3.5 mA 
Grid-No.3 Volts (Approx.) for plate voltage of 25 volts, grids-No.2- 

and-No.4 voltage of 25 volts, grid-No.1 voltage of 0 volts, and 

pete eurrent of 50 WA! Boiled NS. JI tele < de eke —2.5 yolts 
Grid-No.1 Volts (Approx.) for plate voltage of 25 volts, grids-No.2- 

and-No.4 voltage of 25 volts, grid-No.3 voltage of 0 volts, and 

reeomemrrent. Of 50 GAt TT. 5. | caer ommadlpara pear sarees —2.3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 or Grid-No.3-Cireuit Resistance: 

Horetixed=bias operation |: 4.0%. Mess, 6 Mens ya bon eat lics oles ob pede 0.5 mezohm 

Forcathode-bias operation) ....2/..1,.....0t8 Oe Las lo nuk 1.0 megohm 


TYPE 6BY6 GRID-Nol VOLTS=-2.5 
GRIDS-No.2 & No.4 VOLTS2!00 


oa 


* 
GRIDS-No.2 & No.4 (IC2+ 4) 
MILLIAMPERES 


on 


1@) 100 200 300 
PLATE VOLTS 92CS-8139TI 
DIODE— 
SHARP-CUTOFF PENTODE 6BY8 


SFN section, 6E; requires miniature 9-contact socket. 
DMCRU TOMAS HRE/AC)~ Boe ob ok ween SERN SGA SS GAA ete R 6.3 volts 
TiPabet me Urrentee mene NOOK y Skee vies 6 Los ees 4 ALS Ecaltbavedp wen tce Ro Ubech ole 0.6 ampere 
Heater Warm-up Time (Average) ...............- ccc ccc acecceecee 11 seconds 
Heater-Cathode Voltage: 
LOO KVL ME tt MD, PO IDR Ne Ort oo eg hig cor og hg be Phe +200 max volts 
Average value me. 2... 850 Beye Se ee IS PO aoe Se 100 max volts 
Direct interelectrode Capacitances :° ; 
Pentode Unit: 
(SSRN 7s tos! Sal OPS tect an ean RE el aici fa ee 0.0035 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
laipor iano nIeld seo hat beh eh ey keer S Wee eRe kg RD 5.5 pF 
Plate to ae Heater, Grid No.2, Grid No.3, and 
DNs aren tet tel Menem Gre ke my | Se ietag se Vator AMC Me & 5 pF 
Diode, Plate to All Other Electrodes «... 0.000.000 000000... 4,88 pr 
° With external shield connected to cathode of pentode unit (pin 9), except as noted. 
» With external shield connected to ground. 
Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
my VETERE hGay C2 Fi a ea nk eee 0 OA SGN BUEN ESS Vee 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 2 0 volts 
Grid-No.2 (Screen Grid) Supply Voltage 0.0.0... 00.000... cee ee eee 300 volts 
MREINO GN OLCR Os. fee OES cnet tha Mia totetatp titans: ottateta oteTetb anata Ny at alteteta See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 
PCCM ESUTVaINE 11%, I Ve OO SOM OUO MOI. Mos 4 4 Re —50 volts 
EOSEIVe-DIASVAIUE 0: OVER, UY Lo SOME TIPO NMS, FE ok 4 0 volts 


Miniature type used in television receiver applications. 
The pentode unit is used as an rf amplifier and the 
high-perveance diode as a limiter or detector. Outlines 
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Plate Dissipation ..... Fey ee es Boks. bia no stds leuare, wriehle elvistel nore rele, Gaegedes S18 wen 3 watts 
Grid-No.2 Input: ey, 

For grid-No.2 voltages up to 150° volts: £2). ceed ek TIES 5:t0 a 0.65 watt 

For grid-No.2 voltages between 150 and 300 volts ........--see8 See curve page 96 
CHARACTERISTICS on H 

late Supply Voltage .........cce cece cece eeeeee Mieke 100 volts 

eas No.3 i. re ae x OEE aM cecil sista rer eter om cenetaretatsne co stsraete Connected to cathode at socket 
Grid-No.2 Supply Voltage ........-+-es sere eee eres 100 150 volts 
Cathode-Bias Resistor .........e. eee eee eee ee reece 150 68 obms 
Plate Resistance (Approx.) .......-s sere eee cree eres — 0.5 1 megohm 
Transconductance  ..... eee eee eer ee ee eet tere ences 3900 5200 pmhos 
Plate Current) 9) 0. SEs. 2 Ree he RIS. Bane Fe eveneea 5 10.6 mA 
Grid-No.2 Current '*: . See ei, Tek. Re. hte 2.1 4.3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

10 pA nk oi nn oe Pe aR See aireet ets Dette 4,2 —6.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ......... cece cece eee eect erent ec sesee 0.25 ~ megohm 

For cathode-bias operation ........ 6.0 eee ee cee eee ere eee e reese 1.0 megohm 


Diode Unit 


MAXIMUM RATINGS (Design-Center Values) . ° 
Peak Inverse Plate Voltage ...... 0. cece cece c rte ee teeter erences z 436 volts 


Peak Plate Current: ro} 2 PoE aes A I yo ces oe 180 mA 
Average Plate Current ......0...02 eee ee eees wenn eee een eee eece 45 mA 
7) P 
6BZ6 SEMIREMOTE-CUTOFF @Q__© 


of color and black-and-white television receivers. Out- ‘ 


3BZ6, 4BZ6, 12BZ6 PENTODE | 4 (6)co 
Miniature type used in gain-controlled video if stages i “G 
ONAN 


lines section, 5C; requires miniature 7-contact socket. 0 iS 
Types 3BZ6, 4BZ6, and 12BZ6 are identical with type Gj 
6BZ6 except for heater ratings. 7¢M 
3BZ6 4BZ6 6BZ6 12BZ6 
Heater Voltage (ac/dc) ....... 8.15 4.2 6.3 12.6 volts 
Heater, Currentie. oe eto ee 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Aver- 
age) (Pay Ae ese. Faget 11 11 _ — seconds 
Heater-Cathode Voltage: ; 
Peak value? 4.502% ..4.6s.e8 ae «s +200 max +200 max +200 max +200 max volts 
Average value ....:....... 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
CIDA NOT COM EIR Ge eure ee oe A aes ties 0.025 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No.3, and Internal Shield ...........:.....-- 5, 7 7 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and sinternar: Shield erases ous ye ee eee ele eae aio ls 2 3 pF 
4 With external shield connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Platean Oltareie we: [Freee Ie ee ee cle oie ks Erm olin sistee ge wo ene 330 velts 
Grid No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............6-sseee eee eeee 330 volts 
Grid-No.2 Voltaze: Siete ee SE eee. Laas pe Pak ebaa SEs ory See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ........... é 0 volts 
Platey Dissipation Meets. es VRE oR) ee oe, Gera Oo Soret At te sna tei Ste 2.3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ................es ee eeee 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts .............. .See curve page 96 
CHARACTERISTICS 
Plate Supply Volta Se i oi ince Recess (dO) tha Ae ets ae ls dae Par Boe ee 125 volts 
Grid IN G5 eae eek Ee TC Gan tc pe iethetesasne ets eitnte rete necie te eriete Connected to cathode at socket 
Grid-No:2’-Sapplys Voltawe ¥...0 SAG 6. Scie chee AROSE AOE ie 125 volts 
Gathode-sB ins tRegiator eo Ae ee sie a talstltens co ale’ dun tierpe Ueber creas eum ik aka aoa 56 ohms 
Pilate Resistance, (APPToxX.) .. . sieieuue ee on they ney Agate aay cyanide ys ate 0.26 merohm 
"EPA TISCOV AU CTE CEVA LUGS 6 ose seus ew colin gh va goo cone golcolhe 4b bo fo nae Asse ca ion e Ree ots RO an 8000 “mhogs 
Plate .Ourrenteeee. aes ss wuseis ew woe oe ce te ga PE AUR Mme tt, “hans 14 mA 
Grid-No.2 Current Dice catie . SUN EINE sac at alecend pins tideaheonta gc roe geia se ae ete 3.6 mA 
Grid-No.1 Voltage (Approx.) for transeonductance of 50 wmhos ... —19 volts 


Grid-No.1 Voltage (Approx.) for transconductance of 700 uwmhos .. —A4.5 volts 
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MAXIMUM CIRCUIT VALUES 
nba “a eae Resistance: 
Of fimed-bias operation) | os ooo ek coc dec ewes oc che 6 Mevacor ; 0.25 h 
For cathode-bias operation (ii lw ccc cee ee ene eet aan 1.0 Sepia 


TYPE 6BZ6 


9) 


GRID No.3 AND INTERNAL SHIELD 
saceaa N TO CATHODE AT 


25} GRID-No. 2 VOLTS=125 


Ip | 
20 /|\ GRID-No.! VOLTS Ec,=-0.50| 


iNaseener 


PLATE (Ip) OR GRID-No.2 (I¢ 
MILLIAMPERES 


0 100 200 300. 400 
PLATE VOLTS  92cs-8508T3 


MEDIUM-MU TWIN TRIODE 4BZ7 
Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners and in push- 
pull cathode-drive rf amplifiers. Outlines section, 6B; 
requires miniature 9-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 
ance-Coupled Amplifier section. Type 4BZ7 is identical 
with type 6BZ7 except for heater ratings. 


ABZ7 6BZ7 
Heater Volare (ac/dc) scien ca le's sone ave o's ee le e's * 4.2 6.3 volts 
Heater’ Currentyted™ . Inetituidee th .50 ice ae wes coho Aree 0.6 0.4 ampere 
Heater Warm-up Time greene aie ae Sraiahe Me WekogeVens spolere 11 — seconds 
Heater-Cathode Voltage: 
IORI EULUL EES Se os, oa) 6 oo 2 LEIS ooo cee RE SR eRe aco he ltt uote +200*max +200*max volts 
INVGYACO WELUG: . 2: 6 Sells Bie bo cs s'e Reese oka Se ec eas 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Gridamto” Plate’ (Each? Unit) arr hee eie. ate. ee tee pF 
Grid to Cathode, Heater, and Internal Shield (Unit No.1) ..... 2.6 pF 
Plate to Cathode, Heater, and Internal Shield (Unit No.1) ..... 1s pr 
Eiatevtoyeathode (Hach (Unit) 2. 4s Oye, PELE, se es 0.12 pF 
iHeaterntorCathode (Kach.Unit). 2. .ancn0s cs vurcosavwrsdas sees 2.6 pr 
Cathode to Grid, Heater, and Internal Shield (Unit No.2) ..... 5 pF 
Plate to Grid, Heater, and Internal Shield (Unit No.2) ....... 202 pF 
Plateson UniteNoslito Plate of Unit’ Noi2 ts ae eos 0.010 max pF 
Plate of Unit No.2 to Plate and Grid of Unit No.l ............ 0.024 max pF 


* Rating may be as high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is. negative with respect to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design- Goniee Values) 


EA OMEN OU eR eo ee ee ee ee Me oe eu c oheleele deters 250*" volts 
"CEE Ohi OPTS) 09 hey | cae en a PR he ee a RT 5 0 A 20 mA 
eR VES STI ETO LI eee. s .’iigi alot ela ailacole choca teak oneh elo natatetens Gk & 9 wa Re BES 2.0 watts 
CHARACTERISTICS 

ASO uSUDDLY WV OLR Se U6 «of secec 5 8re ore ph Reel en ME cc ore petra eh eee 150 volts 
Catiode- ies Tepistor, a. aii. ae dye mys bop eden le eee we es ls cei 220 ohms 
Ampiication: Viaetons | 4...) Baki wth ele Ge Aadctivnds . 36 

PP itiemivesis tance: (ADDTOX. ) Apis sik. pees Reta ede, eee ehh We Uc ke 5300 ohms 
Transconductance ............ pe aes trite cue eT ater eyalaccerersr ae iancte ec 6800 #Mhos 
piace Current SU. ocak oboe ec edb t eee we eee leeds eee a 10 mA 
Grid Voltage (Approx.) for thes current! of: 100° HA > seis coe esos oe. —T volts 


MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance ..... ‘ag Ses NR SNen tai ita sey eet es spo ne eet ae A 0.5 megohm 
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TYPE 6BZ? 
EACH UNIT 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-923IT 


Refer to chart at end of section. 


6BZ8 | 


6C4 POWER TRIODE 


Miniature type used as a cascode amplifier in vhf color 
local oscillator in FM and other high-frequency cir- 
cuits and as a class C rf amplifier. Outlines section, 
5C; requires miniature 7-contact socket. For typical 
operation as a resistance-coupled amplifier, refer to 
Resistance-Coupled Amplifier section. For additional 
curve of plate characteristics, refer to type LZAU7A. 


6.3 


Heater) Voltage Cae deye Gils ce ee eee 5 ee RE ER a eee ce erties : 
Heater Current. ise sctak atone eee eee ko Shee eee 0.15 
Heater-Cathode Voltage: 
lt LOR VLG BROS cc, oo MOMS a oa S ptoe olga) sxe 5 GROMIGL oo sye lotic oe Me telatercs wie +200 max 
Average value .....:... EE aR ee gt rot ie chan tii leis ain cb enanacie oe) Eee eee eee ae 100 max 
Direct Interelectrode Capacitances (Approx.) Unshielded Shieldeda 
Grid Tro mb la tes eee £5 ke oe oe cue te ws G tole naltage done oe seid 1.6 1.4 
Grid to Cathode and Heater ..5.....06..0.0.0 084 1.8 1.8 
Plate to°Cathode and Heater .... 22S ce 1.3 2.5 
4 With external shield connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Blate: gsVoltar eae Hee lite oo coo ee. aisyscevesk Selene eno celts nese tL ee 300 max 
plate DisSipAatiol a s\ciese c'einis so acs a ieee 6 eC as eG ote Ee oa eeRice teens 3.5 max 
CHARACTERISTICS 
Plate | VOlMIase Gy coco cs MOAT. te emtee Soe mee taghte “100 250 
GTC o wiV.OltAS Cate tat ha cakes het cease ctae aaeioa Na cutee Re set smods 0 —8.5 
AYeplincation  LaACLONe at ees is eee eal eee 19.5 17 
Plate Resistance (Approx.}) ..... fa. Ph shed oa, kd fas 6250 7700 
Transconductancé ........4-. Gout. Pee RSA aes oo ihe tess es 3100 2200 
Plate, Current! -s fesn 2 So ee ss VN delice MEARS AO aie Ren NA 11.8 10.5 
Grid Voltage (Approx.) for plate current of 10 wA .. —10 —25 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For fixed bias operation .....7...... REE AY, i rath Bids Siete Geena Tea ‘ 0.25 
Kore cathnodé-bias .operation nc .24 50 sity tee sketch ne oie es See a aiaee 1.0 


* Transformer- or impedance-type input coupling “devices are recommended to 
resistance in the grid circuit. 


RF Power Amplifier and Oscillator—Class C Telegraphy 
MAXIMUM RATINGS (Design-Center Values) 


Plate” Voltage 2.4. ss sis EP POCORN Pe RN PE eer ep 300 
Grid Voltage ee eee ie are eee aoe ere ee er ee er ee a (apn ea a Fa r 
LUGE WL POD Be ee ie alte a Oh eee & plan felons are tye CaN aoe ea oe 25. 
Grids CUOrPer i 2 ofp ckai coats Ay Decne bande nie, cians eS adineia yea 8 
Plate Dissi io : tenets 

_ e issipation ee eed ee eR ee eC ee ne reyes ee eo © 5b 
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volts 
watts 


volts 
volts 


ohms 
umhos 
mA 
volts 


megohm 
megohm 


minimize 


volts 
volts 
mA 


m mA 
watts 
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TYPICAL OPERATION AT FREQUENCIES UP TO 50 MHz 


LO 2 eer Sete me re so a ee 300 volts 
ee or eee! eS... Shea toe iy, bay oes cal a eee, —27 volts 
Pilate; Current 5. .0....0.... SPEER Gees Nek Seay SS eee Pee sae 25 mA 
eewrcrienc. (Aybrox.). , C8. 8095... Kins PS oto MS ah cae. 7 mA 
Drivaney tawer-r(A pprox,): 03!) s8 2 25 Ge ON we 00 hoe Ba te”. 0.35 watt 
Power tne (ADDTOX.) ©: ardccvam sae FEUER ORE... oe 5.5 watts 


¢ Approximately 2.5 watts power output can be obtained when the 6C4 is used at 150 MHz 
as an oscillator with grid resistor of 10,000 ohms and with maximum rated input. 


PLATE (Ip) OR GRID (Ic) 
MILLIAMPERES 


PLATE VOLTS 92CS-6378T 


6C5 Refer to chart at end of section. 
6C5GT Refer to chart at end of section. 
6C6 Refer to chart at end of section. 
6C7 Refer to chart at end of section. 
6C8G Refer to chart at end of section. 
KTRy 
PT . 
e vn SHARP-CUTOFF 6C9 
DUAL TETRODE 17C9 
Cork, Miniature type used as vhf rf-amplifier and autodyne 
Sites ~ fay "Ti mixer tube. Outlines section, 6B; except center pin is 


CENTER PIN added to base; requires miniature 10-contact socket. 


KTRoIS Type 17C9 is identical with type 6C9 except for heater 
10F ratings. bi 
2 sible oe 6C9 17C9 
Heater Voltage (ac/dc) ............ Oh Pe hte ct 6.3 16.8 volts 
| Heater Current .........2:. SP Pee Cr LY CBee :*O.4 0.15 ampere 
_ Peak Heater-Cathode Woltage .................... y 100 max 100 max volts 
Direct Interelectrode Capacitances: Unit No.1 Wnit No. 2 
: Pe OSE of 2 a rh rr re 0.055 max 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and 
| Internal Shield ........... Hnblcamias Oh -ehihire « Crime 4.4 4.2 pF 
Plate to Cathode, Heater; Grid No.2 and 
ES hag UP a tae Aan 2.2 20 pF 
eater? tor Cathode ..6.0800% ket. cet) 4,2 4.8 pF 
Plate of Unit No.1 to Plate of Unit No.2 ...... 0.003 max pF 
Grid No.1 of Unit No.1 to Grid No.1 of Unit No.2 0.001 max pF 
Grid No.1 of Unit No.1 to Plate of Unit No.2 .. 0.001 max pF 
Grid No.1 of Unite No.2 to Plate of Unit No.1 .. 0.032 max pr 
| g 
" Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) : 
i) Platen Volpe 4... deals. si yac.. See Wate paar ween OYE ti 250 volts 
| Grid-No.2 (Screen-Grid) Supply Voltage .............ccccecucuce 180 volts 
| GEG-Oi Ge VORA ESRD . MRP, TOPO EAH LG, Soe OL, Sse See curve page 96 


| CACO URROREAS APM ORE RAL, AA ES AGE AR BRS ~ 20 mA 
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Plate Dissipation : 


Hither plate 2s... 0. wee EN ee ek ee ee ss Pes AL eI 3 SOE gis 1.5 watts 

Both plates (both units operating) ...........ee cee eee eens 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 90 volts ......., ee eee eee eee eeee 0.5 watt 

For grid-No.2 voltages between 90 and 180 volts ..........+.- See curve page 96 
CHARACTERISTICS re 
Plate’ Voltavelas. at. 002. oct. eet. SotAalae. Oe IER TSSG Tes Ee eras 125 volts 
Grid-No.24: Voltare a¢ .2.iiennes ise bates ali. CCE Vie reales 80 volts 
Grid-Nol.) Voltawe. Sortiodstb foe Gee 2 hee od cod rab feuecatolsle eens rene Sree —1 volt 
Plate. Resistance’ (Approxi) /.¥. Ose. 2 eo: Shoe te on ee eb os 0.1 megohm 
Transconductanee «cee ene eee etn eee os eee ee 8000 zmhos 
Plate (Gurrent (.o..ccacds Pe en dae ce Rede ae be Ske et Nee gc 10 mA 
Grid-No.2. Current ... ¢2. 80k og ees oe eo ee ae 1.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA......... —6 volts 

6C10 HIGH-MU TRIPLE TRIODE 


Duodecar type used in resistance-coupled voltage am- ,, 
plifiers, phase inverters, and other circuits requiring 
high voltage gain, Outlines section, 8A; requires, 
duodecar 12-contact socket. Heater: volts (ac/dc), 6.3; 
amperes, 0.6; average warm-up time (for series heater Pr 
operation), 11 seconds; maximum heater-cathode volts, 
+200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values, Each Triode Unit) 


Plate. Voltawe ems i a ee a ee oe tured hee eo! elo c siz al biases 330 volts 
Grid Voltage: 

Positive-biaStivaluel: 252.0300). 2 ee eee ahs PTA ie Ga ohare © 0 volts 

Nevative-bias svalue pics oi pete tes cunt Patel Leake acriions By —50 volts 
Plate *Dissipationy false. tay . Ste. ae re eee eke Haas ee ts Poe 1 volt 
Total Plate Dissipation (All plates) ...........c epee eee eee eeee » 3 waits 
CHARACTERISTICS (Each Triode Unit) 
Plate Violtae eile ere ieee on uaa ita snceme nie gene syste auatte 100 250 volts 
Grid’ Voltage 7aieirie . See tbe. GAS PRI eS: SE —1 —2 volts 
Amoplincation “Factome sc) cere fee ie aioe eae ae ale 100 100 
Plate Resistance (Approx.) ........ cee eee eee eeee 80000 62500 ohms 
Transconductance ..... Se ie mice pate oe Come iat Rape Re ice a Ate 1250 1600 pmhos 
Plate™ Current ee eee a REDS ESR BESS i 0.5 1.2 mA 

6C A4 FULL-WAVE 

VACUUM RECTIFIER 


Miniature type used in power supply of compact audio 
equipment having moderate de requirements. Outlines 
section, 6G; requires miniature 9-contact socket. This 
tube, like other power-handling tubes, should be ade- 
quately ventilated. Heater: volts (ac/dc), 6.3; amperes, 
1. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 


Peak” Inverse sePlatet Voliawe cae d) xsi. ic cise Datsielonat ere et sbcliel shah stall od Meeeheee ae 
Peak: Plate! ‘Current @(¢Per*Blate) 9).0) 222. Soe ee): SS M50 bia 
AC Plate Supply Voltage (Per Plate, rms) with Capacitor Input 

tPF Ter Pah cckebepit.s celayshiois oe Ge ae eA te eo a, GEE, SI a 350 volts 
Average (Oud pitmCurrentpicete i. i) (rola omsacieeied ev uredenepin ek pohch ah mou eek dace Sere 150 mA 


Hot Switching Transient Plate Current (Per Plate) 


ate tte Ne Se Celts (ene aie anes, 


Peak Heater-Cathode: "Voltage .... 0... can ee eee ne devas nls tebe ae —500 volts 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (MS) 5 aa 500 600 700 volts 
Filter-Input Capacitoragy). 2.442% .)lee. ade. eee oes 50 50 50 uF 
Total festive Plate Supply Impedance 
per ACG TEE 5 eT Te es he Me as ae 150 200 240 h 
DC Output Voltage at Input to Filter (Approx.) SRAM 
For de output current of 150 mA .......... 245 293 347 volts 


# When capacitor-input circuits are used, a maximum peak current value per plate of 1 
ampere during the initial cycles of the hot-switching transient should not be exceeded. 


TECHNICAL DATA 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 


TYPE 6CAS €E6=6.3 VOLTS 

SUPPLY FREQUENCY (CPS) =60 

CAPACITOR INPUT TO FILTER SOU 

TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 


é curve| Al Bic 
PER PLATE OHMS L Sot Batata 


DC OUTPUT VOLTS AT INPUT TO FILTER 


DC LOAD MILLIAMPERES 
‘ ; 9203 —10379TI 


BEAM POWER TUBE 


6CA5 12CA5 
Heater Voltage (ac/dc) ............- 6.3 12.6 
ICR CORI MOUTECNON, fictional ic a esr cb ee ols ¥2 0.6 
Heater Warm-up Time (Average) .... °° — 1i 
Heater-Cathode Voltage: ; 
EEN SELLE) ee To aL A » 200 max +200 —300 max 
ERVORAQO™ VAM oo 5 5, a'leuetaidens ocnar’ 100 max +100 —200 max 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 

PAIR COS VOCAB) Wire cok ste « Aerersec!stotens tasgnotorste talents Nata tanetar ene basal rareners eae ees 
Grid-No.2 (Screen-Grid) Voltage .................. Pri sep ig ae 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 
Plate Dissipation ............ sais RH aA alc Alcea tarahanchutdl-o! POV ahe sal ceeren ates EN 
Ed agtlsls! (igen Wey OL Ry teal leet ne Ne ee Papi Mle 7 eh We a oe bs RC Ae cs al 


Bulb Temperature (At hottest point) ............ 0... ccc eee ace cae 
TYPICAL OPERATION 

eh MMOD ED COME 8 es rates os toa) eis ae Sib ss ce th eboney e's wl dies oe : 110 
ING CMV OLCAL EN. 6a. vuole tlhe s wb's cle Gets qhearw de eeets were 110 
Grid-No.1 (Control-Grid) Voltage .................. —-4 
Peak AF Grid-No.1l Voltage 2.0.0... 0.6 cect owes 4 
Lerorsienal, Biate: Current on. cu et os lee wavenloe ) By 
Maximum-Signal Plate Current ..................-. 31 
Zero-Signal Grid-No.2 Current (Approx.) .......... 3.5 
Maximum-Signal Grid-No.2 Current (Approx.) ..... 7.5 
Plate Resistance (Approx.) ..............00 ccc eeees 16000 
PaO CERN COM: os clon pk cso eg kee oh ete ee 8100 
Tqoad mesistance oo ee pera, . Sync hq Pea hyn! atest 3500 
Lotasetarmonic’ Distortion” |... ..s «.« « es: vrs sm rje.ec 2 0.0 2 5 
Maximum-Signal Power Output ..............000. 1.4 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation +::::..c205520o5oc008s56665565s608sba0 
For cathode-bias operation «i22ic.ccc5issebecite cst eet desueds a 
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6CAS 


12CA5, 25CA5 


+200 max 
109 max 


Miniature type used in af power output stage of radio 
and television receivers. Outlines section, 5D; requires 
miniature 7-contact socket. Types 12CA5 and 25CA5 
are identical with type 6CA5 except for heater ratings. 


volts 
ampere 
seconds 


volts 
volts 


megohm 
megohm 
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6CA7 
6CA7/ 


EL34 POWER PENTODE 


Glass octal types used in the output stage of audio- 
frequency amplifiers. Maximum dimensions: over-all 
length, 4746 inches; seated height, 3% inches; diameter, 
1% inches. Tubes require octal socket. 


Heater) Voltage s(ac/de)7 oo o8 «son cond ele eee ae aon ee ee 26 6.3 
Heater? (Carre nt occ se ase ence in wes Ge Biro denehchicleh eRe ca POM: Leuatioie 1.5 
Peak Heater-Cathode Voltawe™ +. .4. 0 a. ct: . een ee eee : +200 max 
Direct Interelectrode Capacitances: 
GridiNos i. t6" (Plater er ee ee ee te eee tare ‘4 1 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 Se 15.5 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ..... aieie tee 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Plate, Voltage yes ice che x dowaaseths ects: eee See «nee ees eee i@ 800 
Grid-No:26(Screen-Gridja@ Voltameg ts ae ae ee ae eee : 425 
Grid=-NoO.2sln putt see EE ae eae ate inert. oe ae ere 8 
Cathode. -CUuLrrentitn, o5 cc erie iis Bp aval a hasnt eon ean eae omer tee ete 150 
Plates DISSiPaAtiOn Sores aire roserovalse relies Sravtever's, unatte hore taeshetena armerahere wincian : 25 
TYPICAL GPERATION 
Pra tG 2 VO LUA Cae ts os teictls cnyeu no hoceietoiash ue weke AAA Toa cba na rea er aan) Eee 4 265 
GLIGSNONCOU OLURZ Ee eee rr ees eke ta cdot rete Acere Bean ah eee ORR ee ee en Dee 250 
Grid-NosaniControl-Grid)s*Voltagew toa... sce ele acs ee fe oe © otros —13.5 
iRPeak VATMGPrid=No.L) Voltage) (5 as create caelen ties ters ee ioe aie ite 12.3 
Hero-Sigmalesmlate "Currents €eAi ee eo ee eh eee cee ee eee he nee 100 
Zero=Sig name Grid=NOs2” Current irate cde dae ute sie eae ieee ine ere 15 
‘LYANSCOMAUCTANCE” (iets choad oc cote Sa TRe - pt OR Ge aeee SRLS de Heme ae 11000 
Plate @Resistanceen ie) oS. or ae ee. PR OP. TOE oc as 15000 
iead.« Resistance yer vy ireiae : Wat eatin. ANE i os NI. ka ho ad ee 2000 
Maximum-signal’ Power*SOutputh. 223.5. 0. ok, oe ee es : 11 
Totalularmonic Distortions) bed}. oes See. AOR RIP ISS S 10 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, For cathode-bias operation .......... 0.7 
Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for Class Ai Amplifier) 
TYPICAL GPERATION (Values are for two tubes) 
BlatemeeupplyeaVoltare (otc. ohh uss paces | Be ges yaceaee pehad ea Oe te 450 
Grid-No#? Supply: Voltawe” 2... cage ks here Poo eee Stace ae ee 450 
Gathode-BiasanResistor peer Mor, OMe, RPS BUGS Se ea ro Pa dyes 232 
Grid=Noi2? Resistor, |) Seen i aE, slop dee! en ee ets 1000 
Peak AF Grid-No.1 to. Grid-No.1. Voltage 2.) oe <.c.hjgeel oeet Seb eee 38.2 
Ferozoignal ge late: CULLEN Sigs ok er ee te eat ene ee oes oa mG hers 120 
Maximium-Signal’ Plate “Current “oc... obs. HERR . CRS 143 
Leroroionarl  Grid=Nos2asCurren tivea skeet. tales... Mi ect ees seomeuousntue ietiews 20 
Maximum-Signal...Grid-No.2 Current: 2... 05650 ew cnc «+o Meisleme es 44 
Effective Load Resistance (Plate-to-plate) .......... 0. ccc eee eee 6500 
Mota Liavimonice DIStOLtlON: paca k sea ees melon ceils orn bouece cuscs sas unica eee 5.1 
Maximum-Signak tower Output. cents 6 lec cueur occ ctutieuecepeyeun eso vuceeneus urge 40 
6CB5 Refer to chart at end of section. 
6CB5A BEAM POWER TUBE 


Glass octal type used as horizontal-deflection ampli- 
fier in color and black-and-white television receivers. 
Outlines section, 21B; requires octal socket. 


Heatery Voltagess(acy.dc) Aaah. 228.. Hane. as Tee ee ae hiatalas 
Heaters Ourrentiig ts.) s ster oe ei Be, Tete crete cidtales CO etieles o eeivige MGmate’ or 


volts 
amperes 
volts 


watts 
per cent 


megohm 


per cent 
watts 


volts 
amperes 


TECHNICAL DATA 


Peater4athode Voltage: 


iPaenile . Sp DTRGe)— | 55 Plaen\Aaeae ANers ten tes ari rie RI ienlas AiO A ar Res en a +200 max 
ANGER HENNE) SEN TK nee Dre ee a) Ta NSRP os ca 100 max 
Direct Interelectrode Capacitances (Approx.) : 
PrEIORUN OnletOu © ALCS... Was minrsuago ss cs bs wore ee tin dle wens cl chee 0.4 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 10 
Class A, Amplifier 
CHARACTERISTICS 
BlatewmVeltavein:. foi ieee eke Soe . 6 wee Oh tines | ! 15 175 
GTIGSINO TAM OLGA LE) | ie ee ks 0G bom pad eih bob a2S tense whe deve aie 150 175 
ETO NOnuen VOLTA RO)! i 5 sels cic idccyeie gs ak o's Ba cbse Fae eye 0 —30 
Mu-Factor, Grid No.2 to Grid No.l ...............: — 3.8 
Plate, Kesistance, (Approx.) \-. 0.00. ce lec e et eens oo - 5000 
MIEAMISCOMGUCtTANCEE Goo. s con ee fe ete cucu ees — 8800 
Pledge CHWs) 00 5 shee eee ee oe em aaa aaa Pear 460¢ 90 
CEM INOEe e COUL TOD bri 8S, cies oo Sale pats b PORES od Sshas A2Q6c 6 
Grid-No.1 Voltage (Approx.) for plate current of 1mA = —60 


¢ These values can be measured by a method involving a recurrent waveform such that the 


maximum rating of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


GM LACS REVO LEAL FOIE 5 oc cc es iier evap PERSE) «RSME tla Bea ebe Pee Ry abe. one. 880 
Peak Positive-Pulse ‘Plate: VoltareFinyccsctass « dicts os SN tale es so she ees 6800 
Peak Nevative-Pulse Plate Voltage  .. 80 wi % Aiiih Bw sles Be ce cee —1650 
DC Grid-No.2 (Screen-Grid) Voltage ............. 0. ccc ccc eee eee 220 
DC Grid-No.1 (Control-Grid) Voltage ........... ccc cece cee es —55 
Peak Negative-Pulse Grid-No.1 Voltage oo. 00... cc ce ees — 220 
Beak LCathode Curren $04, .cckwostie other tees Leni trem htm ehcp LIT 850 
VELA eem CatnOde, CME) t meronctvewsttesiorsuees ae cde. eas ete es ote abe Bele 240 
GETle NGA OmEEGULGE ico $e. eis «, aps’ ctevayhn, Mheeiluchcg ote) oo Banded anreseitoe PMR ence a ccbayevene 4 
RISTO meOISSIDATION jk oi eet eas bins acls se Maat de eed 26 
Bulb Temperature (At hottest point) .......... cc eee ce eee ees Z 220 
MAXIMUM CIRCUIT VALUE 

Grid-Nost-Circuit: -Resistandes 1... MN BOA. oo cae 5 Me onde 0.47 


megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
7A bias resistor or other means is required to protect the tube in absence of excitation. 


6CB6 
6CB6A 


7¢M 


SHARP-CUTOFF PENTODE 3CB6, 4CB6 


Miniature types used in color and black-and-white tele- 
vision receivers as if amplifier at frequencies up to 
about 45 MHz and as rf amplifiers in vhf television 
tuners. Outlines section, 5C; require miniature 7-con- 


tact socket. For typical operation as resistance-coupled amplifiers, refer 
to Resistance-Coupled Amplifier section. Types 3CB6, 4CB6, and 6CB6 are 


identical with 


type 6CB6A except for heater ratings. 


3CB6 4CB6 6CB6 6CBEA 
Heater Voltage (ac/dc) ...... 3.15 4.2 6.3 6.3 volts 
Heater (Curent 7.7. ..0.0.0 0" Mad 0.6~ 0.45 0.3 0.3 ampere 
Heater Warm-up Time (Aver- 
PE lb ee nop. I oe ee Ty 11 — ial seconds 
Heater-Cathode Voltage: { 4.200 f 4200 
max max 6 

Peak value ....... : he | —-300 max | —300 max +200 max volts 

Average. yalue........0dsh. 100 max \ Sas ae 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shieldeda 

COTTE IS Sis (Gye OO ono! 2) Ea a oe A 0.025 max 0.015 max pF 


Grid No.1 to Cathode, Heater, Grid No.2, 


Grid No.3, 


and internal: Shield» <3 22% 408 seas 6.5 6.5 pF 


Plate to Cathode, Heater, Grid No.2, Grid No.3, 
BG TLernal SHielat 62 ent te ote aoe 2 3 pr 


4 With external shield connected to cathode. 
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Ciass A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate cp ViGlt ay cae csr oes eee one Pe at eae DearS oo catia SIN ecole areal swaciases 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............. 0 volts 
Grid-No.2 (Screen-Grid) Voltage .............-.e eevee eres Reese roy) See curve page 96 
Grid-No.2.¢Supply, .Voltawe srl. csp cee a ear ces aeons 330 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate. Dissipation (2.000... 09... See + oe tema > Bont tews 2.3 watts 
Grid-No.2 Input: ' bait 
For grid-No.2 voltages up to 165 volts ................--0% at 0.55 watt 
. For grid-No.2 voltages between 165 and 330 volts ............ See curve page 96 
CHARACTERISTICS 
Plate Sapply * Violta ge cunwsstnes.c ushers & ae iaieegelic kes ccs s ope ategees Bye cree 125 volts 
CYTO BON 0.380 et nO here ee Ine one ERO ECE ES Ta He Connected to cathode at socket 
Grid- No. 2o Supp lymaMOltage are. cee oes ene cece ene hie el aed een ot rene 125 volts 
Gathode-BiasmrResistoly ie wan tee © lara tee oral cove cieenaistere cae 56 ohms 
Plate Resistance), CADDTOR ine. soos op ee a ee i ie ei a re 0.28 megohm 
TPANS CONCU CLAN CC iano cyclical acs ae eee ore te RS ete Ee ee Gr nate ecnelial aye 8000 umhos 
Plate; Current. cisco eee tee ete eee ra eset en erie! ences an eieeeyeR ene tae 18 mA 
Grid-No: 2: Current)).< -o: ior iens A. parte tes bites ve ot aie 3.7 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —6.5 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2.8 mA ........ —3 volts 


TYPE 6CBE6A 

GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID- No.2 VOLTS=125 


PLATE (Ib) OR GRID-No.2 (IC2) 
MILLIAMPERES 


ees! liad ON a Me 
(ESI REET, ES EE es RE ee 


0 100 200 _ 300 400 
"PLATE VOLTS 92CS-9854TI 


6CD6G Refer to chart at end of section. 
6CD6GA | 
25CD6GB BEAM POWER TUBE 


Glass octal type used as horizontal-deflection amplifier 
in high-efficiency deflection circuits of color and black- 
and-white television receivers. Outlines section, 21B; 
requires octal socket. This type may be supplied with 
pins 1, 4, and 6 omitted. Vertical tube mounting is pre- 
ferred, but horizontal operation is permissible if pins 
No.2 and 7 are in vertical plane. Type 25CD6GB is , 
identical with type 6CD6GA except for heater ratings. 5BT 


6CD6GA 25CD6GB 
6.3 25 


Heater Moltase: (ac/de)s «802.4 to spaiedib cles 6 ocmiie £ volts 
Featers'Current snwe fri. 4 tie ee Ailes. ee hd eS 2.5 0.6 amperes 
Heater Warm-up Time (Average) ...... Cent ee ents — 11 seconds 
Heater-Cathode Voltage: 
Peak vatiie eyo Aa Per elec as bate he ices lek ean +200 max 200 max volts 
Avyeragei (values. Re RA ale ee. Sa ae 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 
Grid, No.ig to. Plate Saee ects a kis, eee se ates BL ea en eee 1.1 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 


Plate to Cathode, Heater, Grid No.2, and Grid. No.3. ......... « 8.5 pr 
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Class A, Amplifier 


CHARACTERISTICS : 
Pintemvouagets.«......... RM ORES. ask e deem ale 60 175 volts 
Grid-No.2 (Screen-Grid) Voltage .................. 100 175 volts 
Grid-No.1 (Control-Grid) Voltage ............:.... 0 —30 volts 
Mu-Factor, Grid No.2 to’ Grid No.t ...... SR RETR — 3.9 
Plate Resistance (Approx.) ...2........0 00. c cece ees — 7200 ohms 
Transcouductance —“.)0 5... 6... ly UL REA a oe — 7700 EYohos 
Ln 9 gay ara en ae he aya 230¢ 5.5 mA 
Aprvastvore Aourrent ©... oe ces ee ac ee eee 21¢ 5.5 mA 
Grid-No.1 Voltage (Approx.) for-plate current of 

TIO AUR ct Bete ee Ma aint o eb dwe  pwravelis — —55 volts 


¢ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube wil] not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


BME SONOUON OIRO y Sok cn ce arc ods ech cee voce uence emeette lh. 700 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 70008 volts 
Peak Negative-Pulse Plate Voltage .................... sgt ie a ae —1500 volts 
DC Grid-No.2 (Screen-Grid) Voltage .............. 000-0 cee eeee. 175 volts 
Peak Negative-Pulse Grid-No.1 Voltage ........................ 700 volts 
poemerereemnder Currents... ics cece ck eee ee 200 mA 
mverewen Cathode Ourrent. 6.666 ics paced eee ne ecw coun eM —200 mA 
I DONOR oo 2) ha Ace AW helo hoe v2 6S Shon aS 20 watts 
MELT a PS cea EN it ste Nc a Gas So d'n ae 08 6 ule a w ab cee Waele 3 \ watts 
Bulb Temperature (At hottest point) .......... Florence ire Spee eras Meera rs 225 °C 
MAXIMUM CIRCUIT VALUE Bi 

Grid-No.-Circuit Resistance, for grid-resistor-bias operation ..... 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* Under no circumstances should this absolute value be exceeded. 
7 A bias resistor or other means is required to protect the tube in absence of excitation. 


GRID-No.l VOLTS=0 2-Ece=i75 


ms es) 
600 as S _.600 8 
ee ag kt AS BS OD 2 
500 ————— id @ 500 re 
See re | tere | | eg 
#400 — & a. 400 2002 
= ae = s < 
2 | f- ind 6 ee 5 
= BOE a 1300 iso = 
= = = “ 
200 uy 200 100 s 

E 
q < so 2 
fr) 100 200 300 400 fs) 100 200 300 400 
PLATE VOLTS 92CS-SOI6T : . PLATE VOLTS 22CS-90I7T 


. SHARP-CUTOFF PENTODE 3CES 
Miniature type used as rf and if amplifier in vhf tele- 
vision receivers. Outlines section, 5C; requires minia- 
ture 7-contact socket. Type 3CE5 is identical with type 
6CE5 except for heater ratings. 


3CE5 6CE5 : 
Heater Voltage (ac/dc) .............cc cece eaee nee 3.15 6.3 volts 
Heater Current) Atvswooy slo .e. Oto). 96 bod... 0.6 0.3 ampere 
Heater Warm-up Time (Average) ................. 11 11 seconds 
Heater-Cathode Voltage: 
Peakiwvalue i) .t. .ous J. Ber ie Sa ie ce eee cr +200 max +200 max volts 


\ aerapesvalne oh...) . 200. 2 TT. OF 298 100 max 100 max voits 
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Direct Interelectrode Capacitances : 


Grid No:k tos Plate: 2ctec< sakes Diggs Ate uel a mee nab ig Galea a tales 0.03 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and internal Shields gag, jeelc es Avis cre onsen ani asheeeeweeeare 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield ................6.. I Sone) See one spene 1.9 pr 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
Plates Voltaretink Ac imiewss Jeeteaen- LAS ate Meee ypoenes tes <eoe « 5 cere 300 volts 
Grid-No.2 (Sereen-Grid) Voltage .. 1.2.6 cs een eee e teeter nee 150 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0: volts 
Plate ™Dissipation 9: 2s h, Sere Ey, BARTER, EATER Os 2 gees ae 2 watts 
Tig NOs 2 LHD UTE es ek eC senate inte aie, eetete stave Nervar oir tanen= 0.5 watt 
CHARACTERISTICS 
Plate Voltazet tes. s cin oss & CORA TET Ps TENE ne hate he Ste ERNE eee tee ore 125 volts 
Grid=No:l Voltage +. < asateen -moretioih «wares Sth: A: ack. eelieteae: a 125 volts 
Crid=No-l cUSupplys, Voltage! mac enc 55 scleral Se aetna eee cee —1 volt 
iridsNo:l - Resistor | "(Bypasseaye- fees secre te ci en. cre 1 megohm 
PigterResistancem( Approx: )> be. eae ret ee ire eee ete ces capes 0.3 megohm 
PranscONAUCtAMECE Bcc seks tte eee eet crete eee ie ere een Gels ite ame renee 7600 uohos 
Pirates |Current eet ee bee ets act eae ho Saute tone ie on cdr eet een npr GEL ks 11 mA 
CErtd=NO22. CUrYeDe oom. ite ee totals ede pehe ned ono ioeem ate te Raiee cline Ron nama Boron 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 35 wA ........ —5 voits 


6CF6 


rf amplifier in vhf television tuners. This type is elec- 
trically similar to type 6CB6. Outlines section, 5C; re- 
quires 7-contact socket. Type 3CF6 is identical with Gi 


H 
3CF6 SHARP-CUTOFF PENTODE 
Miniature type used in television receivers as an if 4 (6)c2 
amplifier at frequencies up to about 45 MHz and as an i 4 
EAA 


type 6CF6 except for heater ratings. 7CM 
y F 3CF6 6CF6 
Heater’~Voltaves( ac/ded rr err are Ook. ce» thee 3.15 6.3 voits 
Heater Current: .... 0... WP Bs i gadis < Bip « Peews 0.6 0.3 ampere 
Heater Warm-up Time (Average) ..............-- 11 11 seconds 
Heater-Cathode Voltage: ~ ' \ 
PCa erie VATU arnigeatesiccaysbacn creer rina Ogre MANE oss g 08 wv 0 the +200, —300 max +200 max volts 
Average value ........% iar coe ee ee acer 190 max 100 max volts 
Direct Interelectrode Capacitances : Unshielded Shielded 
Grid No.1 to Plate ....... Ce ee dee eee cis sou inls 0.025 max 0,015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, ‘. 
. Grid No.3, and Internal Shield .............. 6.5 6.5 pr 
| Plate to Cathode, Heater,- Grid No.2, 
Grid No.3, and Internal Shield .............. 2 3 pF 
CHARACTERISTICS 
PIAL: URN MMLC ccna co osc ae'a ce Weis FAs ech 8 ak ee A ee ge oe 125 volts 
Grid SINGH PT FN Um Dee ees he ih gee Sano sae htn Connected to cathode at socket 
Grid-No.2.4Supply. sV oltaweim Ga a) i. Oi ae ae. 1 oa gate aed ier: si 125% volts 
Cathode-Bias sReSIStOr |. posi care sks ao rik st maaes ee 8 es ta «cea ia 56 ohms 
Plate Resistance (Approx: 15. O08. 20 Dae, Ge Pe 0.3 megohm 
Tratsconductance,o 2c ih 4.:s-sesp Fees ash eek  eiprtaeieee.. abeea emi ere 7800 gmbos 
Plate Current ......<%. cn ere te Site donee elt cen Cyt SH a ee cea mean ee 12.5 mA 
Grid? No. ZivCurren tre (ek nite STM oy et REN ee TA Bt 3.7 mA 
Grid-No.1 Voltage (Approx.). for plate current of 20 wA ........ —6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2.2 mA ........ —s3 volts 
6CG7 Refer to type 6FQ7/6CG7. 


6CG8 Refer to chart at end of section. 
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MEDIUM-MU TRIODE— 6CG8A 
SHARP-CUTOFF PENTODE 5CG8 


°2P Miniature type used as combined oscillator and mixer 
: tube in color and black-and-white television receivers 
i] 3p utilizing an intermediate frequency in the order of 40 
m1 MHz. When used in an AM/FM receiver, the triode 
unit is used as an oscillator for both sections. In the 

SGF AM section, the pentode unit is used as a high-gain 
pentode mixer; in the FM section, the pentode unit is used either as a pen- 
tode mixer or as a triode-connected mixer depending on signal-to-noise 
considerations. Outlines section, 6B; requires miniature 9-contact socket. 
Type 5CG8 is identical with type 6CG8A except for heater ratings. These 
types are electrically identical with miniature type 6X8 except for inter- 
electrode capacitances. 


5CG8 6CG8A 
Heater iV oltagve BCA / AC), csi eis.< ccs ds vie ood e's vos ac ne cae 4.7 6.3 volts 
HenternGurrenty \ Kas 15 Teas Pe Oe LOSS 2. o DEERE S, 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................05 11 11 seconds 
Heater-Cathode Voltage: 
meakmrvalien fet LOVE PTE. | Oke ok +200 max +200 max volts 
maveracemvalue........bilsnde. & fis cha ck onl 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded® 
Triode Unit: 
Cradmtouerdate “OTS: See, oa Ra ey. wie 1.5 1.5 pF 
Grid to Cathode, Heater, and Pentode Grid No.3 2 2.4 pF 
Plate to Cathode, Heater, and Pentode Grid No.3 0.5 1 pF 
Pentode Unit: 
COMTCG PS TST BONE oo at 2) 0 me 0.04 max 0.02 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, and 
SEI INO. OOF os oi Oe RE OS tne ee 4.6 4.8 . pF 
Plate to Cathode, Heater, Grid No.2, and 
VINO SUS ols. 5-5 SOR sagees bac escecsae eb ERE NS 0.9 1.6 pF 
Pentode Grid No.1 to Triode Plate .............. 0.05 max 0.04 max pF 
entodesPlates to Triode . Plate: 4. .sccic<scoscnosecosezesontdedece 0.05 max 0.008 max pF 
Heat ee tO) Cathodes visite sends esos id wise case ve soe sa jatouecetone rock: 6.5 6.58 pF 


° With external shield connected to cathode, except as noted. 
e With external shield connected to plate. 


: See chart at end of section, 6CH8 


HALF-WAVE 6CK3 


| VACUUM RECTIFIER 12CK3, 17CK3 


Novar type used as damper tube in horizontal-deflec- 
tion circuits of black-and-white television receivers. 
Outlines section, 11D; requires novar 9-contact socket. 
Socket terminals i 3, 6, and 8 should not be used as 
tie points; it is recommended that socket tabs be re- 
moved to reduce the possibility of arc-over and to 
minimize leakage. This tube, like other power-hand- 


ling tubes, should be adequately ventilated. Types 
| 12CK3 and 17CK8 are identical with type 6CK3 except 
| SHP for heater ratings. 
| 6CK3 12CK3  17CK3 
| Stegter Voriere (ac/de) 0 .c esl. ede Cl cee swe 6.3 12.6 16.8 volts 
W Heater Current ..2362.00%.54.06655.5 rect surly igclane nivcete 1,2 0.6 0.45 amperes 
Heater Warm-up Time €Average) ..... Er ahha nes ~ Ss 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : “ : 
Plate to Cathode and Heater shpaPhaiVies @ieumy ee i BR Meteo Che deovesccsccene 6.5 pF 
Cathode to Plate and Heater. ciated ian'e whiice sae Welt sess one 9.0 pF 
Heater to Cathode SSS ce Ne © TTT FPO 9 OO CC REERG RRMA AMhe Fe OEE TS © 3.0 pF 
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Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak. -Inverse..Plate: Voltages Vacca he otal: Ro A lle oon lke ag fone 5200 volts 
Péak! Plate! Currentolget. La Oe. Res. SGN SRE Se 1200 mA 
Average .Plate) Curmremth 35 elspithere seca de ch bde «Panes > Scrat iahs. spor « airegs 250 mA 
Plates DisSipa prom wee pieces cc x etereoa rete fe cue elec aten tans [e me elon iets Aerie heme aout 6.5 watts 
Heater-Cathode Voltage: 
Pea leu Veale cetcu sais «Pei tete e. tuk obs > sehame ccyances + Rhum pate “6 +300 —5200 volts 
FAV EVAL eT VALU kere et antin Dcte cicperare ter nt kere enericus +100 —900 volts 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 350 mA ................-. 16 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6CK4 See chart at end of section. 


6CL3_ HALF-WAVE 


12CL3, 17CL3 VACUUM RECTIFIER 


Novar type used as a damper tube in horizontal-de- 
flection circuits of color and black-and-white tele- 
vision receivers. Outlines section, 30B; requires novar 
9-contact socket. Socket terminals 1, 3, 6, and 8 should 
not be used as tie points. This tube, like other power- 
handling tubes, should be adequately ventilated. Types 
12CL3 and 17CL3 are identical with type 6CL3 except 


for heater ratings. SHP 
3 6CL 12CL3 =17CL3 

Heater}:Voltage (ac/dc) |... a.niete Wi tied... Jeneks 6.3 12.6 16.8 volts 
Heaters Curren tev cust ein eo cie es Cec ens eee, 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — il 11 seconds 
Direct Interelectrode Capacitances: 

Plate. toa@athode andwHeater!.. fdewl sche. one saeh.c CRI Bee 6.5 pF 

Cathode toPlate and Heater. 1..1 os ce pee eae eo oe mek Oe OB Eta 9.0 pF 

Heater torCat bodes ee se ae ee tk ei et ae eee se ila Sica nes 3.0 pF 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse*Piate Voltare#! ...5....... es tee. OM le eo Ee 5500 volts 
Peak Plate Current ........... A RI A es Ri Dr A Met eee eS CEE 1300 mA 
AAVOLarey Pia tex GULLent aye toc maemo lstetn oa aie ister eho nae Cree ees hen came 250 mA 
Plates DISSTOACLON Tete ty oar ee eit eee eam ant ceae ote has Wire orc pe ae ire eRe mer el ok eae ge 8.5 watts 
Bulb, Temperature, (At @ hottest) point). cui. ee sce ee eee as 220 °C 
Heater-Cathode Voltage: 
Pealy values. os oe es Sek ee ee, oe +300 —5000 volts 
AV ELAR SUV LIers |. Buea eee eo eh clea hice devon gegen a> facie Gi < +100 —900 volts 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 350 mA ..............00- 16 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6CL6 POWER PENTODE 


Miniature type used in output stage of video amplifier 
of color and black-and-white television receivers and 
as wide-band amplifier tube in industrial and labora- 
tory equipment. Outlines section, 6E; requires minia- 
ture 9-contact socket. 

Heater? Voltage k(ac/ dc) = 5s aa cic h s te oe Ae e  e e ecea 


Heater Current =F. k PON oe oe ae ab alae AR te i eines See eee 
Peak Heater-Cathode Voltage oc ccucecsass. oe bh OOO A). Borie +100 max volts 


Direct Interelectrode Capacitances (Approx:) 
Grid -Noilto’Plate .dersecreceveseevetorurrancode ene. AAR 0.12 pF 


TECHNICAL DATA 


Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, , ae 
and, Internal Shield .-,.e-26 8147439 .2 . AV bs TRE Lae Ricieeiele 11 


2 TYPE 6CLE 
S GRID No.3 AND INTERNAL SHIELD | 
CONNECTED TO CATHODE AT _ 
is | SOCKET. ws 
ee GRID-No. 2 VOLTS=150 = 
= =4 
zu = 
ia GRID-No.| VOLTS Ecqy=+2] 
oo = 
oF = 
30= 
a < Oo 
== lo- 
ae 02 
us 2 
Le ra 
ss oO 
a 


9) too 200 300 400 500 
PLATE VOLTS 92cs-7e02Ti 


Refer to chart at end of section. 6CL8 


pF 
Plate to Cathode, Heater, Grid No; 2, Grid No.3, : 
and Internal Shield Phase ine i ME Sil, all, (LE ee 5.5 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Puen me oltere 7.2 Siac. oathos. ..gucgletaion. .eoghuney.. 4. Py a 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ..,......... Le 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ LM sce nye be 8 300 volts 
GridaNow Voltage’ --teonr.age . AB LO) pre. AR LG. ee 150 volts 
Grid-No.1 (Control- Grid) Woliaee: 
NevativeeDIas, VAlUG one be 2525 Ree et OEP YE ee, —50 volts 
OSIREVEA=DIASLRVAUIUC 1 5 etal tek h <8 caves pH Sek Ge EE LAG Cube ee Ree beg 0 volts 
ERTL re ead ae oe. ee te pees ey te Oh, POs o stua bows 7.5 watts 
EVE EINIOM TUTE OIE Re ike Pn A ue RI lial 2 GRR din eka Anke Ia A Re Reamer eer Les ine! watts 
Sulp Lemperature’ (At. hottest point) 7.0%... Soo eee a 200 4 & 
TYPICAL OPERATION 
late: Voltagzen 100 %>. xan Ota. = ere Golo... Fire SONG Meigs bok ks FRE cs 250 ree 
ARE ECC OORT EP. ne | PES Pi Fh ATL) osc occ ee bo gw beet Connected to bat haus at socket 
CRIA SIN OSA WOM ABOE Nis... Sha tagger es os nae a dow bungee ne # okie ehaudbcien 0 ses 
Grids NOWUMVOltaAG ern Pein. Nos Ere io ashen blebs cSseet cee aecws —3 volts 
eakeemariee NOs Voltages de. o occa. oe bs bk yo Sale tn cy hae 3 volts 
Levon sighars.P late; Currents i os Lie oie. os ct hare BR o aakereiital hs above 30 mA 
Maximumesional Plate i@urrent; (hss sir oid. sf oabbod Side occu eh eda ole ; 31 mA 
HeLO-Sisnaw Grid-NOs2 Current 2. oc ei secs cssnishdoeE2 + vB ds ote wk Say ae 7 mA 
Maximum-Signal Grid-No.2 Current ........:....cccuccceeccceuces ig, mA 
Plate’ Resistance (Approx.) 3. 3.........-c.ees sues SE PATE sre 0.09 megohm 
Ma COUOUELANE GN’ A. ipa wip MREsiches oy os ae dcese audvbielG Dace ne eae chase pre gomeio tbe 11000 umhos 
PG MAROSISTATICS «5k aE He os cee es Ps Ae os Se S 5 Hwee 7500 ohms 
otal ebarmonicisDistortion | ® . ae.cc.s62c + aes ea seed eee ue ceeaas aa 3 es per cent 
Maximum-Signal Power Output —. 2.0... ee, Se ww ke 2.8 watts 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ..... Pe ie ——14 volts 
TYPICAL OPERATION IN MH.-BANDWITH VIDEO AMPLIFIER 
HIAteEM SUPP WV Oltare TERM GW | od wm enohich «RBA we ER me 300 volts 
Re CTO Gg his SP Ree ec ae nara a oleh ute caniacte wodaceien BARKS Connected to cathode at socket 
Ree tO CO SMUDIY VOMATE oo os cet bee gen es Uh eo mschen shee eee volts 
Grid-No.1) Bias Voltawe. ...02. 2.05. EEE, RP SS ie —2 voits 
Grid-No.1 Signal Voltage (Peak to Peak) .......... 0.0... 000 eee ata 3 4 volts 
Mer GP INARI OSES COMBE ek By sg oe ero Src wae dda pevidivs Glne Op clbia el eahe 24000 ohms 
MEA ONO COS IS GON Foe a aioe isla Siai'e eS ese areioar wo ow me aw ak bot cemawen halls 0.1 megohm 
ME IMEECOSAS COT mR oe I). TUNE IIe te a ew ahlane Gate aie gaya ei 3900 ohms 
Leo Siete ater Current) mee ohn kis ok nee o baaiend 6 4 se esis asa te 30 mA 
Herpes Gria-NO.2 CULVeEMG Bano <5 ac ccs wa sdue@aiece odie ecscee cbs . 7.0 mA 
Voltage Output (Peak to Peak) .............c cee. ida slchovensterei ois eievm 132 vojis 
MAXIMUM CIRCUIT VALUES cha ; 
Grid-No.1 Circuit Resistance: : 
Horesfixed-bias operation’. 2 s\), sees aes, IO. Lie ig eee 0.1 megohm 
Morven tnodethias! Operations (ise. saeco Aiasels eilato buaddardbiioreo 6s Kk Seay 0.5 megohm 
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6CL8A MEDIUM-MU TRIODE— 
SCLBA, 19CL8A SHARP-CUTOFF TETRODE 


Miniature type used as combined vhf oscillator and 
mixer in color and black-and-white television receivers. 
Outlines section, 6B; requires miniature 9-contact 
socket. For maximum ratings as class A, amplifier, 
see type 6U8A. Types 5CL8A and 19CL8A are identi- 
cal with type 6CL8A except for heater ratings. 


5CL8A 6CL8BA 
HeateorVoltarcea (acdc) m ene er ert renee 4.7 6.3 
iiteaters Curnbentay ssc ete ae arene rate eens 0.6 0.45 
Heater Warm-up Time (Average) ........... 11 11 
Heater-Cathode Voltage: 
Peak) value 333.38 Seon ees Rie beck +200 max +200 max 
VA VErAMOMVaLUG TAESGEEIES Fo vac ce sows rene vaicene ve re seuss 0 100 max 100 max 
Direct Interelectrode Capacitances: Unshielded 
Triode Unit: 
Gridtto. Plaster, 6c eRe ee ee ee ee 1.8 
Grid to Cathode, Tetrode Cathode, Heater, 
and ‘internal Shield?740 5 0 7 eee kb eae 2.8 
Plate to Cathode, Tetrode Cathode, Heater, 
and, internal Shieldts..3.% pert eee, ae hee 125 
Tetrode Unit: 
GridNol 1 “to VP latest tae See ee i a 0.02 max 
Grid No.1 to Cathode, Heater, Grid No.2, 
‘and Internal Shieldte es st) etre... anes Cee 5 
Plate to Cathode, Heater, Grid No.2, 
ands Internal ‘Shield: ‘e420 5224 ee et oe eee ee x 
Tetrode Grid No.1 to Triode Plate ............... 0.015 max 
Tetrode Plate:to Triode, Plate. ..........5.2030808> 0.15 max 
Heater to Cathode (Each Unit) ................4.: 3 


Class A, Amplifier 


CHARACTERISTICS 
Pilate: Supply. VOUALC. s eee ee eres eR Re ee ne es, 125 
Grid-No.2 (Sereen-Grid) Voltage ..................- -- 
Grid-Novke VOLRge so ees ee re tee eee Are eee —1 
AMP ea TIOM wh aClOL | Ven eae ete eee tee ete 40 
Plate™Resistance™ CA pprox.) see ere neo ele 0.005 
Transconductance™: 2, 6 Ae eet OS Seeks ea et 8000 
Pilatey Gurren Gils ee se oie Gta ceca Gens 8 cha 14 
Grid-No22 Current ©. 5 eee Seer, ree ee — 
Grid-No.1 Voltage (Approx.) for plate current of 

20 uA I ag IR = age cl IRE io a dose ko uh gh ha We AS GO ol Ae eigee aa —9 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation . 2... ccc ccs c cc scccccecve 0.5 

For cathode-bias operation. .....,.0. cece eee de 1 


6CM6 BEAM POWER TUBE 


Miniature type used as vertical-deflection amplifier 
in color and black-and-white television receivers and as 
audio power amplifier in radio and television re- 
ceivers. Outlines section, 6E; requires miniature 9-con- 
tact socket. For typical operation and maximum circuit 
values as class A: amplifier, refer to type 6V6GTA. 
For curves of average plate characteristics, refer to 
type GAQ5A. 


Heater Voltage (ac/de) 
Plea tera CUrrenitie vir costes ee oe col ok cactus mie iat ei ath OO die ei aks a Ca eee 
Heater-Cathode Voltage: 
Bedi kia lite gad ile vis, iota Sans acre ote secs ee Ate A as eae Pees et eae 
Average. value .........i«. Bc Re. oN OR ete tee SEIS, Sik Linh 


Direct Interelectrode Capacitances: 
GriduNoitstog Plate: oceBieciirnn ys 4 aetna he ine ems ics ae ee ee 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 


0 5 0 @ » Ga ae © © Di Srle se 0 @ 1s ble » oe Selste oie Bee ee ewer es eo 


EE ry 


ee 


19CL8A 

18.9 

0.15 
11 


200 max 


100 max 


Shielded 


1.8 
2.8 
2 


0.01 max 


Triode Unit Tetrode Unit 


125 
125 
ah 
0.2 
6500 
12 

4 


aa 


6.3 
0.45 


+200 max 
100 max 


0.7 
8 
8.5 
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volts 
ampere 
seconds 


volts 
volts 


pF 
pF 
pF 


volts 
volts 
volt 


megohm 
umhos 
mA 

mA 


volts 


megohm 
megohm 


~ volts 
ampere 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Pee OS OR atte, ye eatey ae. on, ecm oh. « Reine \iloee. . « 315 volts 
Grid-No.2 (Sergen-Grid) . Voltage)... ...... (ome Ok eit eel oorel as 285 volts 
SUPP IOSIOE TION Wal. Nok Ge eave ey els CB ale Sak bcov lees ceedecsue 12 watts 
See OMG corre 25, hess saln 906 6b wns dé wos do eo ov 2% 0 6 ie ieee 2 watts 
CHARACTERISTICS 
SLs al aR BAe alls a) Aa a bar ane en aot aa 250 volts 
CEMETERIES ooo. oc dE ah C8 sha RGN 4 CA Reb ein ae —12.5 volts 
NMA OBCEON. 5 w ARR dy ao 5 oo odometer merorneited 4 Ghownso hh «a 9.8 
memetevtresistance (ADPYVOX.). cocouc oi ok one cose vee eneevcsenc. 2a. 1960 ohms 
ME UUUN MC TINGR NY ok. ou Se cbep ev sn ex Pad daviv den namesake oe 5000 pmhos 
er ECT PS EIN) 6s fe oc a Ss ew how pe cu devices. belle walk 49.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA ........ —37 volts 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
Triode Pentode 

MAXIMUM RATINGS (Design-Center Values) Connection® Connection 
DC Piatemweitare <.4. WR ccs hc cbs a ess docs 315 315 volts 
Peak Positive-Pulse Plate Voltage# (Absolute 

Deen yee... teh AIA. BY A ee 20004 20004 volts 
DC Grid-No.2 (Secreen-Grid) Voltage ............... -— 285 volts 
Peak Negative-Pulse Grid-No.1 (Control- Grid) Voltage —250 —250 volts 
PeatiCathede Current; ). v9.4 ee. PSS ou. oo 2: 120 120 mA 
Average Cathode Current). )25.0 oes Und ee me wdc ns AQ 40 mA 
Piave) Dissipatigm) uh. 4. us ko... lk de eee. ie alae 9 8 watts 
REINO oP EnDUG, Sh. Res ome ek ob de vw ced —_ a rs watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.i-Circuit Resistance, For cathode-bias 
pores kA NRG oe ees ee de oe, 2.2 fil megohms 
* Grid No.2 connected to plate. 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
4 Under no circumstances should this absolute value be exceeded, 


6CM/ 


MEDIUM-MU DUAL TRIODE 8CM7 


Miniature type used as combined vertical-deflection os- 
cillator and vertical-deflection amplifier in black-and- 
white television receivers. Unit No.1 is used as a 
conventional blocking oscillator in vertical-deflection 
circuits, and unit No.2 as a vertical-deflection ampli- 
fier.. Outlines section, 6E; requires miniature 9-contact 
socket. Types 8CM7 is identical with type 6CM7 except 
for pealer ratings. 


any 6CM7 8CM7 
BNC MEY RARE (AC/AC) oi. 4% ok 6% Gage ohana bls > viormdee de 6.3 8.4 volts 
LS Yes Hea e -COTITONRES 01 tg Be a RP ri Pd A A 0.6 0.45 ampere 
Heater ler acts ime Average) Syoreds ose. oe patel! Li SS seconds 
ater-Cathod oltage: 
ee eae ares +S ee sf She sree doy. Danaus ee naa ee nia es ale ce eae +200 max +200 max volts 
ETRE CAV AUIC. 3) 5 MELE aahe «Maen tas hate DN 6 weve 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): Unit No.l Unit No. 2 ; 
AMEE LAT Ce he Sas Ini «Soe oka is subudycoduonsueaiaeueute mene 3 8 pr 
soGrid to Cathode and Heater ...... ncn wane 2 3.5 pr 
waliate/ to. Cathode and Heater... . 2... c.cseenmnes 0.5 0.4 pr 
Class A, Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
EAPO MEVOLENG eG Fs teks sce eh ages COs ee Le cod dw h eet ibe 200 250 yolts 
irridmevoltare se es ccd kd aededdes RETA TS SEARS Care. —T —s voits 
PTCA TON AC ACTON Lets IRE Ridi te rea tet hava vena ee 21 18 
Bveveckesistance! (APprox.). s.ccccsaccensaucen urease 10500 4100 ohms 
Transconductance ............ Rr aha Wy odaran turgor onuminareNerEH Eran 2000 4400 pmhos 
PAA OMOEY CTILDR AE SLIM LIMIT Cacidnce nec ecvadiaeves : 5 20 mA 
Plate Current for grid voltage of —10 volts ........ 1 — mA 


Grid Voltage (Approx.) for plate current of 10 wA .. —14 —_ volts 
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Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

DEPlate” Voltawes sco ek ee ee pe ee re tee are erie eee 550 E 550 volts 
Peak Positive-Pulse Plate Voltage# ................. — 2200 volts 
Peak Negative-Pulse Grid Voltage .............-06. ; —220 —220 volts 
Peak Cathode @urrent. 750 (eco ote de ess coe ed oe pole ane 17 717 mA 
Average CathodesiCurrént.., 008 0. does oe pc eo o aoe 17 22, mA 
Plate Dissipa'tiony - Macks: Bete e Ne Aes cuss che Se ee ae eo 1.45 6 watts 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 


For fixed-bias “operation: ....:...:4.....:s:+2se8ne. 222 1.0 megohms 
For cathode-bias operation ................0008- PA pe 2.5 megohms 
For grid-resistor-bias operation ...............:. Z.2 ij — megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliecoeuet 


TYPE 6CM7 byw a2 TYPE €CM7 
UNIT No. 2 UNIT No. 
(T_No. J ieee ae a ” 25 UNIT No.2 GROUNDED! 
oc i 
o 20 
: Fg a ee: 
= 315 
a = 
ad 
MM te 
EIA A AA7o | | LNW if 
= TV As 7 A/V, 
‘ Ae | WWW 
0100. 200 300 400 500 600 700 0 i00 200 300 400 500 600 700 
PLATE VOLTS 92CS-86I5T PLATE VOLTS 92CS-86I7T 
6CMS& See chart at end of section. 
6CN7 TWIN DIODE— 
SCN7 HIGH-MU TRIODE 


Miniature type used as combined horizontal phase de- 
tector and reactance tube in color and black-and-white 
television receivers. The triode unit is used in sync- 
separator, synec-amplifier, or audio amplifier circuits. 
Outlines section, 6B; requires miniature 9-contact 
socket. For typical operation of triode unit as resist- 
ance-coupled amplifier, refer to Resistance-Coupled 
Amplifier section. Type 8CN7 is identical with type 
6CN7 except for heater ratings. 


Heater Voltage (ac/de) : 6CN7 8CN7 

Series (ie Ce ie se AOE IY el 9 ah de ple eatiace “gard ye! 6.3 8.4 volts 
RW Pa ra ety As) Se te eo oath ag tt RT 3.15 4.2 voits 
Heater Current: 

Series) 2.2 600... o023, < REP. POR tek 2 cw 0.3 0.225 ampere 

Parallel Oe cart Oo ky eee aloe Moa: 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................5. 11 11 seconds 
Heater-Cathode Voltage: 

Peak value= 2000005 05. 2. 7 , PE OS +200 max +200 max volts 

A Vérapexavalue war’: oi We pect Boo die Foie alste nsiiorsie loo 100 max 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 
Grid “tor P later iat och. we Bea URE oo be SEE BREE ee in eee 1.8 pF 
Grid “to Cathode‘and Heatery ... . 2.544.505 ..c56.5 005s 00h bebe eka 1.5 pF 
Plate to Cathode and Heater 0.5 pF 
Diode Units: 
Diode-No.1 Plate to Cathode of Diodes No.1 and No. 2, 
Heater, and Internal Shield ...........0. ccc cveseceeevces AY 3.6 pF 


2 0 16: 0) Be ge, ge fw Je) {OSU wg Je ye Le 56 ae po gh ae AA AOR OP wt aR Ghee we Ae 
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Diode-No.2 Plate to Cathode of Diodes No.1 and No. 2, 
Meaterwand tnternal (SWIG... yécinecoueseceseis sco lee sesse eis wie vest eusaia Son 2 pF 
Triode Grid to Either Diode Plate .. cope eld». « ind nie ena RMR Ea ee, 0.006 pF 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design- Maximum Saini 


UL Ce WEEE OS EEN ee PIN aise Bhat atest nas Teg a's allele ae Pan Oeneeeilgaert 330 volts 
Grd Voltage, Positive-bias value 22... it.) 0's clelelelelale selina ale aoe cate 0 : volts 
RECAP ISSIDA SION ok. ne. cio och ro’ kone’ omtgbase cs oer Ma aches ale 2 ae 11 watt 
CHARACTERISTICS 

PAURCO MOULA SOLE oo esc fecers a. vi coe SELENE iS ai atch St curt. sad ake ae nit 100 250 volts 
GrIGVOtA Ce. ic id kw wh aS PSO. SO ae —1 —3 volts 
PAODDISTEALION (IA CLOL sey ra cyahs otic Woes aio tea, «8 smi pideckh 6 70 70 

Plate Resistance (Approx.) ........... 0... cece eee ees 54000 58000 ohms 
DEANS COMGMCCANCE ss. cla sie eke hd EE Ro Se La te 1300 1200 umhos 
PPA COMMOTION Ges os Ayeisicis eicediges wee diel eesiiee. 0.8 1 mA 


Diode Units 


MAXIMUM RATINGS (Design-Maximum ies 
Plate Current (Each Unit) .......... Be ee er eee 5.5 mA 


HALF-WAVE 
VACUUM RECTIFIER 6CQ4 

Octal type used as damper tube in horizontal-deflection 
circuits of black-and-white television receivers .Out- 
lines section, 13G; requires octal socket. Socket ter- 
minals 1, 2, 4, and 6 should not be used as tie points. 
This tube, like other power-handling tubes, should be 
adequately ventilated. Heater: volts (ac/dc), 6.3; am- 
ACG peres, 1.6. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peamemvorsese late: Currenty -..00<e55c0c000e0 ee bbcneveanaaenalle 5500 volts 
eee NED CECE TEEN hho he Sieh oho Shia ange liel's ieslsuerye, © cetellecciatoreialid alevauginae iw wie 1200 mA 
PIVeLacererave MOUTTON Gop. 65.00 blk so 0 5 2 2 oe ROS Gos ise de bbe ee 190 mA 
Ee mUISSIA ETON ec ce ce te ee eh cs a a als ole NM, co 5 cs eae eee 6.5 watts 
Heater-Cathode Voltage: 
TEGO HET Ge ote uebachae a ie eames lat eli elt une acat Pee he dis +300 —5500 volts 
A VORAR EM VENUS 8. Go ta: i ane, Ym Siam eid « Sore +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA .................. 25 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cyrcle (10 microseconds). 


MEDIUM-MU TRIODE— 6CQ8 
SHARP-CUTOFF TETRODE 5CO8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The tetrode unit is used 
is as a mixer, video if amplifier, or sound if amplifier 
tube. The triode unit is used in vhf oscillator, phase- 
(8)x, Splitter, sync-clipper, sync- -separator, and rf amplifier 
‘circuits. Outlines section, 6B; requires miniature 9- 


PT O} contact socket. Type 5CQ8 is identical with type 6CQ8 
9GE except for heater ratings. 
; 5CQ8 6CQ8 
PICRtOEMVOMALe (AC/AC)\ >... os acces ieee he sss acilae =" A.T 6.3 volts 
Ven OR CURE OT ET a. cc Faw Sica gie do xcs et eyape BIR Somes 0.6 0.46 ampere 
Heater Warm-up Time (Average) ...........------- 11 11 seconds 
Heater-Cathode Voltage: ; 
eak value? Beal}... ee Soke & 6k See eet Seles +200 max +200 max volts 
IGerare VAlUEGs . oo kaka vase hs ee ees b aban bes 100 max 100 max volts 
Direct Interelectrode Capacitances: ; Unshielded  Shieldede 
Triode Unit: 
RPA ter tA Ce oo ss paces eee Gio ke sabia e wir « Sealers atoms : 1.8 1.8 pF 
Grid to Cathode and Heater Pe i ye A se nema SS 2.7 27 pF 


Plate to Cathode and Heater ........:.- streteee 0.4 1.2 pF 
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Tetrode Unit: 


Grid ‘No.1 tol. Plate Po aie oe ee ere ates ns 0.019 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2 : 
and Internal Shield. so reeee ae ota ee eee ; 5.0 5.0 pF 
Plate to Cathode, Heater, Grid No.2, 
and Internal Shield (0 of i ae: 2.5 3.3 pr 
Tetrode Plate to Triode Plate ...............-000. 0.07 max 0.01 max pF 
Heater to Cathode (Each Unit) ...............5.. 3.0 3.0F pF 


=» With external shield connected to cathode of unit under test. 
y With external shield connected to ground. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Tetrode Unit 
Plated Voltarewae juve) mane tl. proces oes aes eka bs Gee Bae 330 830 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... is —_— 330 volts 
Grid-No2eMoltager sien Gee a slice eae eee See See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate “Dissipation: . anes oes one mote ee et acai ae ail 304 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......... —- 0.7 watt 

For grid-No.2 voltages between 165 and 830 volts See curve page 96 
Grid® UM put Fe esses oe sb estas 0b ds OG an eee Re ee 0.55 — watt 
CHARACTERISTICS 
Plate-Supply ‘Voltage ..,...... 2). 4b. a: a 125 125 volts 
Grid-No-2aSupplyve Voltage ius eee ea eee — 125 volts 
Grid-No.Pavoltage Ne Sas. Balis, SOP) ae! — —t1 volts 
Cathode-Bias, (Resistor: asada. a ar a eee 56 — ohms 
ENED LU CALLO NGL Han C UG Tame et meng eo Ae creas ir ee ee 40 —_— 
Plate Resistance. (Approx:)) 8). 000. FS). ek 6000 140000 ohms 
Transconductance tyiske<: £4. tne. Rheaets oO. bok - E. 8000 5800 umhos 
Plater Current capi to eee. ian can cole. tom eee oe 15 12 mA 
Grid-No.2> Current: . 3 Pe IS eee ene Soe — 4.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LOOT UA Bias ctcso bet Mace te Maen ich aichcrucbers «co aletehars cle —7 —T volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 


For fixed-bias .operatione .00..: cei co ec oe 0.5 0.25 megohm 
For cathode-bias operation ....ccccueccanceannes 1.0 1.0 megohm 
6CR6 DIODE— 
12CR6 REMOTE-CUTOFF PENTODE 


Miniature type used as combined detector and audio 
amplifier in automobile and ac-operated radio re- 
ceivers. The diode unit is used as an AM detector, and 
the pentode unit as an automatic-volume-controlled 
audio amplifier. Outlines section, 5C; requires miniature 
7-contact socket. Type 12CR6 is identical with type 
6CR6 except for heater ratings. 


6CRE 12CR6 


Heater Voltage, (96/de)isiesik olf Westies, bed Seek we é 6.3 12.6 volts 
Healer BUULrOUG cco.) te a5 eon «ac sake Ace 0.3 0.15 ampere 
Peak Heater-Cathode Voltage ........0.....00...000. +100 max +100 max volts 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


PlatersTVoltagett | VOR! LOA. oO, BOS, - Se RES 300 | volts 
Grid-No.2 (Screen-Grid) Voltage... 0600.0. cece ee che eee we awa a ciy's See curve page 96 
Crid- Now Supply VOlUASe <2 4c ss bot: a eghh PP OM com ce eG ee ta 300 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ......... Res 0 volts 
Plates Dissipation: oe Acs ci Ve cree koe te ie ee ee to ee 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts*...... 000... sce ee eden R: 0.3 watt 

For grid-No.2 voltages between 150 and 300 volts ............. See curve page 96 
CHARACTERISTICS — 
Plate Voltage .6. 36566 cele REN Sn oh Se ehgseis a" aie Ae rr atta ey le 250 volts 
Grid-No.2 Voltage ....... mY pane Popo cae teas Geo. aa 100 volts 
GridaNoG. 1b Vota G cs. deen sc gnaw » Wy eoaieies amen haa ok ate eA Pe —2 volts 
Plate Resistance (Approx.) HRS SUS Ast eel GaN teats A Patents ae cre 0.8 megohm 
Transconductanee oo soa gen chu es bes CR Bee eee Sate erate tena eine 2200 “umhos 
Plate Current eee Sau ae Ne ee a eR AS ee Pee Shee 9.6 mA 
GFN .2 (CUITOR Ge cig cates 2 ie ees Ee mn mene : 2.6 mA 


Grid-No.1 Voltage (Approx.) for transconductance of 10 jmbos” fie 82 volts 


dee 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 


Horeixedspias operation, 9.5%), APP Seeks he heh | OP Ron 8 ie 0.25 mezohm 
Hormcaemode: bias: Operation, . 2. c.4n.6 Ci dw donunen Odea Sewessweh er 1.0 megohm 
Diode Unit 
MAXIMUM RATINGS (Design-Center Values) 
Re ac Sie oho aptyn Gases oo Moree ee oe pete cone he loose eta 1 mA 


PENTAGRID AMPLIFIER 3CS6, 4CS6 


Miniature type used as a gated amplifier in color and 
black-and-white television receivers. In such service, 
it may be used as a combined syne separator and syne 
clipper. Outlines section, 5C; requires miniature 7- 
contact socket. Types 3CS6 and 4CS6 are identical with 
type 6CS6 except for heater ratings. 


3C8s$ 4CS6 6CS6 
Heater Voltage (fo/ec). ... 8093. ... 500650008 3,15 4,2 6.3 volts 
eater Current. Qirs8.. . .. : RR oss ao oe, she enous 0.6 0.45 3 ampere 
Heater Warm-up Time (Average) ........... 11 11 ta seconds 
Heater-Cathode Voltage: 
CAS AVI ay is os os ao a ee. CN. AEP: +200 max =200 max +200 max volts 
PA Wena VALU Cie:...« SWS oaths cia bse «0 cadens CR, 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) 
Grd Noss tov Plater a aeroes, Fe Re OE EAR De PE 0.07 max pr 
CEP EUG L, INWOMES « (0), 8 EE Geen ea et an a ne Age ee 0.36 max pr 
Crag NOMmCOG rid: UNGlS ote coos ce Me tc ea en en oe ek es 0.22 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
GIG mINOsde aI GLI NOM oe ccsyWe Bays 2 oR, STE TS 5.5 pr 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, 
GrideNo.4rrand. GrdseNo sender eee, easel Te rf pF 
Plate to Cathode, Heater, Grid No.1, Grid No.2, Grid No.3, 
GRIP ONG AO WATIC GTIG” NOVO nos be adebershcettentec tad stetcsconerns nee RMI RO MS: 5 7.5 pr 
Class A, Amplifier 
CHARACTERISTICS 
[elias AY BIR 8 I a ten ree en See 100 100 yoits 
Grids=Nocz-and-N0.4 Voltage... owe enn ene 30 ot volts 
Re Og i iro yon oe BS nines os 5 ak 0 volt 
GHG NOC eVOlCHZe he eRe: ere ee RI CREE BY 0 —1 -volt 
Plate’ Resistance (Approx.) . :iodseeo.c. od ache atule 0.7 ne megohm 
Grid-No.3-to-Plate Transconductance ............... 1500 —- umhos 
Grid-No.1-to-Plate Transeconductance ............... oe 1100 urohos 
POL CMOIIEECTIVERI ES on: 6 oe ht os sls oft eae ele ce sits ewe 0.8 1.0 mA 
Grids-No:2-and-No.-4. Current. ..6..0.000 0.00.00. 0 eee 5.5 a mA 
Gr a ae 3 Voltage (Approx.) for plate current of aT e 
Se og 6 tl a itchiness, en epiihi oie Minded Mi lel-w cb 66 8 lm 8 eH 8) 6 leis ea. ee. ele Gl — vo Ss 


50 nA ahs Bont 9G AAO OLERS Dee EP ERD ie Di ot Ne al Oe era — —2.5 volts 


- Gated Amplifier Service 


| MAXIMUM RATINGS (Design-Center Values) 


PUA OLE i ee oa SG RE ae Nt SRS Me Fea 300 volts 
Grids-No.2-and-No.4 Supply Voltage .......... 0000... c cc eee ee eee 300 volts 
Grids-No.2-and-No.4 Voltage acs ents Meee Soh re oe CT uteri See curve page 96 
Cathode, Currents yacit. kes ised SR 1 CURR REA ame hae ge Beet tie b eae 14 mA 
TBO RUISELDO CIO grin cas « Sx ak Bhos cs oe fei Ses « o's CREE ead bce sag Shei er al watt 
Grids-No.2-and-Neo.4 Input: 
For grids-No.2-and-No.4 voltages up to 150 volts .............. p watt 
: “For grids-No.2-and-No.4 voltages between 150 and 300 volts ... See curve page 96 
MAXIMUM CIRCUIT VALUES 
WFP ie. b-Civenit’ Resistance yi) § nc NG LALA. olelne einyeddge oo ee oe owen wins 0.47 megohm 
Grina MO eCALOUIbeROSISTANCE oo 6.66 v5.0 oo, + 0 & pew Bieuansqaure ak & = gue syekegsttce se 22, megohms 


6CS7 


MEDIUM-MU DUAL TRIODE 8CS7 


Miniature type used as combined vertical-deflection os- 
cillator and vertical-deflection amplifier in television 
receivers. Unit No.1 is used as a conventional block- 
ing oscillator in vertical-deflection circuits, and unit 


214 RCA RECEIVING TUBE MANUAL 


No.2 as a vertical-deflection amplifier. Outlines section, 6E; require minia- 
ture 9-contact socket. Type 8CS7 is identical with type 6CS7 except for 
heater ratings. 


6CS7 8CS7 

Heater = Voltare™ (acvdey Fe cee cine oe sleleaelal cds bretats 6.3 8.4 volts 
Heater. Currenten fu 3 oe eee ai haar Sata ate: sohebelahatets : 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...........-...05: 11 11 seconds 
Heater-Cathode Voltage: 

Peake VALUE Re er ela ee ee toe ots ect ialeas seas +200 max +200 max volts 

Average value 2... 0... 35 oe Bam bo Ge ce ceatektes ae 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 

Gridiito’ Pia teres tea Pe ee ee a oe eS ae G 2.6 2.6 pF 

Grid to Cathode and Heater .................45. 1.8 3 _ pF 

Plate to Cathode and Heater ..................-.. 0.5 0.5 pF 

Class A, Amplifier 
Unit No.l Unit No.2 
CHARACTERISTICS F Oscillator Amplifier 
Plate, Voltage oo sc, cc Le. hoe eee aa eee 250 250 volts 
GridmiViOlla rere cote iain in nant a en I ee cee ee —8.5 —10.5 volts 
Ampliication.. Factor. Jo. O8ete ee ee oe Le ue a 17 15.5 
Plate Resistance (Approx.) - 5. ..6....00 ies. ccs bees 7700 3450 ohms 
‘Transconductanced ™:, cio x ws Oe Mnctcis God Sita sl oeen maine 2200 4500 umhos 
PlateaCurrent = eso nc oRk sitar dl Ba diced DSO AES 10.5 ea a! mA 
Plate Current for grid voltage of —16 volts ..:..... — 3 : mA 
Grid Voltage (Approx.) for plate current of 10 wA —24 — volts 
Grid Voltage (Approx.) for plate current of 50 wA ; — —22 voits 
Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 

MAXIMUM RATINGS (Design-Center Values) Oscillator Amplifier 
DGyBlate' Voltages: ser. eee. oo. BM Set tate 500 500 volts 
Peak Positive-Pulse Plate Voltage# (Absolute 

Maximum)". ., occa on tt Oe TH ee eee —_ 22004 volts 
Peak Negative-Pulse Grid Voltage .................. _—400 —250 - volts 
Peak? Cathodes Currentton ct ctu erie ean ee aes 70 105 mA 
Average Cathode Current %.... 0... so ese te oe RE 20 30 y mA 
Blate “Dissipation sated. corte ae agetcees Ra os, tices 1.25 6.5 watts 
MAXIMUM CIRCUIT VALUES & 
Grid=GireuitmResistance-—. 2.05... ssa Ge be elena 202 2:2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
4 Under no circumstances should this absolute value be exceeded. 


6CU5 


12CUS/12C5, 17CUS BEAM POWER TUBE 


Miniature type used in the audio output stage of tele- 
vision receivers. Outlines section, 5D; requires minia- 
ture 7-contact socket. Types 12CU5/12C5 and 17CU5 


are identical with type 6CU5 except for heater ratings. 7CV 
6CU5 12CU5/12C5 17CU5 
Heater. Voltage (ac/de) 2. ae ee Oe 6.3 12.6 16.8 volts 
Heater Current eee. oie cae eubace, Meee 1.2 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... —_ 11 11 seconds 
Heater-Cathode Voltage: ; 
PEAK eV a LCR mie. Ue patos wisunde itty. Oat ee he ee +200 max +200 max +200 max volis 
IAVELAPE JVB NIC gis 4 5 5 'Rijebsen culkx 6 ices SRE ke 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): rs 
Grid TNOMELO TP la Ce icine ant Mitte tk heen as, rented eae eee 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 13 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ eee 8.5 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PiateieNVoltavesrs Ladit: ose. baeetel wads lok. Dodece avers. oe tere 150 volts 
Grid-No;2 .(Sereen-Grid). Voltaze ooo. scus ae ii se cee be kek un cine 130 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ...........:. 0 volts 
Plate! Dissipationsaw tii. ..o, 2. beedt « andre Pads 0: Aree Ll. Dee bees 7 watts 
GId-ING: ZOD UGH cys bis eo Rae ie akan he i shee coe ee ried em ER eee Rt 1.4 "watts 
Bulb Temperature (At hottest point) ............20.0....--0--02- 220 °C 
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TYPICAL OPERATION 
ee I Nall co Chama SR ow be Ga og Rare hee ee Rhine alesse . 120 volts 
Grid-No2yvVoltave 2. ..066.ccli eco e wees Deane es Pea PREPS EE TANS DRESSER TE ae 110 volts 
GUE IOrleAV OLA POs 6 ool hs hs 8 A es BG eG in cee —8 volts 
Peak AF Grid-No.1 Voltage .......+....: FE a RO NEI ES cc! rk 8 volts 
ZEYG= MENG WOPAACeCUTLENt occ ck ce ee he eee ee Os ieisvunucewssstaene 49 mA 
Maximum-Signal Plate Current ................ 0000 e cece cence Pee 50 mA 
Lero-o1gnal Grid-INo.2| Current. 2. 206 fuc ik oe el dv unewee die ssencceseees 4 mA 
Maximum-Signal Grid-No.2 Current .........:...... LOEB y dice cee 8.5 mA 
ALE EVeSIS LANCE MGA DDIOX, )i) ac 6 xis 6s gus oie s wine oh 56 Oo alee bes cisiehanes 10000 ohms 
Transconauctance~.@}. ... fNISAS BOT OLE «UPON 2 kee Ras BS os 7500 -pmhos 
CC Fe Beh tele, FE aM neues Suma dons S dimsevered w actepach? * 2500 ohms 
Motaleelarimonic eOIStOrtion co els oe ce ee oe ee ee 19 per cent 
Maximum-Signal Power Output ......... ccc c esc c eee eee wceccees P Sout watts 
MAXIMUM CIRCUIT VALUES , 
Grid-No.1-Circuit Resistance: 

Horiimceuebias, operation=. 27 Pt (hoe eee NTR RE Mille oe PN hd We Hef 0.1 megohm 

Hor eathode-bias operation! [). cavije Pewee as ol Os eel Ohe bubs Wes 0.5 megohm 


Refer to type 6BQ6GTB/6CU6. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


6CU6 


6CU8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an if amplifier, video amplifier, agc amplifier, and 
reactance tube. The triode unit is used in low-fre- 
quency oscillator, sync-separator, sync-clipper, and 
phase-splitter circuits. Outlines section, 6B; requires 


9GM miniature 9-contact socket. 
Heater Voltage (ac/dc) ..... John Rlbhedd 1,3 patmaite bl ain ea i eo a een Se 6.3 volts 
Bretter WourrenGstge so 2. oak ens eee’ Napa ceameneraics PApSe OSCE AIEEE 0.45 ampere 
Heater-Cathode Voltage: "3 
PrGa Ke VAI ART wt oe REE Rah Sirol elon &, oarey hinge ee Sesame ad 8) Sos oy Sicastoe ohies oho oaios #38 +200 max volts 
CCAS CMV AIO Mae eA crys ia wele sab ho. 8 8 bo 94 0 0-H hsm, Clee! © 100 max volts | 
Direct Interelectrode Capacitances: i 
Triode Unit: 
MAIL OMERA DOME: elk sa SAM Wie ae hn! it oda lioness ak ob phat hyiol omar onan of chars 1.6 pF 
Grid to Cathode, Heater, Pentode Grid No 3, and Internal Shield 1.9 pF 
Plate to Cathode, Heater, Pentode Grid No.3 and Internal Shield 1.6 pF 
Pentode Unit: 
Grae Gnl tome late oo. 6) PES cae also OO Oe eT et 0.025 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Triode 
Cathode, and. .nterneal, Shield: ou. 20 oa. ee eh Pe es vé pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Triode 
Carode, and Internal shield". oc... oie cee s kee ee see bwerea 2.4 pF 
tentoue Gria Noi! to Triode’ Plate 20 60. es ae ee 0.03 max pF 
Peutode -Platerstoi Triode(Plate sei2es.9 .leane owt wenn Behe AR 0.07 max pF 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PERE MN GTI eee a oad nap senmiucoisumalininecauivate 330 330 volts 
Grid=NO.w > Supply “Voltage or, .b<...pimceje Ds cuchere orelenbivvens open — 330 volts 
Grid-No.2 (Screen-Grid) Voltage .....:............ — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positite-bias value 0 0 volts 
ETAGee Desi DALION. — oa. ufew.e sce ticles ene O RL BE BMRA. oe 2.8 2.3 watts 
Grid-No.2 Input: : 

For grid-No.2 voltages up to 165 volts in teh, reecteld — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
PIALCR OUD PAV LV OILELS | bck moran o-erraeetommeinannoer ae 125 125 volts 
Grigenorn, “OUpDIy , Voltage’ 2/080 lok nels soho oc maths ole a — 125 volts 
RING COIL RO ooo Pece a ss biclecs-o dw 6c ctetn © cele Meus hee —1 ~— volts 
SCALA RUC=EMESE RESISCOL be vnecmeduimveunedrowimeene of! ote oie —— 56 ohms 
PAMOMMCALION FACTOR | ot... oo. ie Se oe hota k oo the whe d 24 a 
Pimren scesistance (Approx.) |... 4. Mu et i ee ke es te 4100 170000 ohms 
PERE BCIMOUMCTAIICE 7... 6 ledecnsodensnc's sidte Mn Meus. Myson 5800 7800 umhos 
REPO oa. dass shy vo tty ee eG Pak hy ae : 1T 12 m 
Plate Current for grid-No.1 voltage of —3 volts .... ~~ — —1.6 mA 
Aipteer Se Our enty sie hei bess oho nnaseudusutcaua coe : — 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

20 pA woo bo 8 6 oe » wb o Wketeléce cSOR WU 0 0 © 6 éhe to bs ob ishe ble ae. —19 —3 volts 
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6CWw4 


2CW4, 13CW4 


HIGH-MU TRIODE 


Nuvistor type used as a grounded-cathode, neutralized 
rf amplifier in vhf tuners of color and black-and- 


white television and FM receivers. Outlines 


section, 


1; requires nuvistor socket. Types 2CW4 and 13CW4 


RCA RECEIVING TUBE MANUAL 


INDEX=LARGE_ LUG 


@©= PIN CUT OFF 
are identical with type 6CW4 except for heater ratings. 12AQ 
2CW4 6CW4 13CW4 
Heaterpavioltagegn(ac/ dC) oes sedeis nee sitar 2a: 6.3 13.5 volts 
Heatelse CULTEIIGS ner ere ee eae ah cases 0.45 0.135 0.06 ampere 
Heater Warm-up Time (Average) .......... 8 — —— seconds 
Peak Heater-Cathode Voltage .............. +100 max +100 max +100 max volts 
Direct Interelectrode Capacitances (Approx.) .......cce eee eee eees 
ERS YG HR ere EA Fy en ieee Ca tn Reta aN Ene a mraRmOr oreo. bo DOeEe 0.92 pF 
Grid. to,.Gathode, Heater, .andiishellS. (..22)-s0:h5+s2 ee; 4.3 pF 
Plateato Cathode, Heater. and sy Obelli iung gaan ¢ oe eee a oe 1.8 pF 
Plate, *to “Cathode, ‘ds. whet at fer bete he ole SOR Ree Bs eR aNS P ae! oe 0.18 pF 
Pentéras tow Cathode: des. wints worries set toh adhe oe eee ‘ 1.6 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate .Supplys Voltage: uk. timmy ieee « pute metered} qereerretien ‘ 300° volts 
Platem s VOLES ee teak Adncl eet er etree cae Pe leanne ca: vi dace “ogagla ichie, oc attoher tenets lle 3 135 volts 
Grid Voltage: 
Nerativesbiasiepvaltlen dy. sees oh eee be cept oy. ahead? cpapecemene ei stege 55 volts 
ISA KEMDOSILIV.E iy VALUC. 0s Wc saieis Oicromare meh. sete aise leueus) ates Tabs, cuswe tenes CMe MCnelats 0 volts 
Cathodes: Gurrénting..(. 208 NR 6 ORR RR 8 SEE tom, a eee etait 15 m 
IPIALCEMDISSIDACLOTIMMRET cle lerers cuentisas) eich chee oe ects erevelisne one vorela-islle, oi/eveucwetenorerele 1.5 watt 
Typical 
CHARACTERISTICS AND TYPICAL OPERATION Characteristics Operation 
Plate. Supply@: Voltawe  “yrcecnccst crops thot sret one tomer) of oerenot ors 110 70 volts 
Grid” SupplyaeVoltage sh wea thee t tee telethon stom eter ats 0 0 volts 
Cathode-Bias Resistor wz. vaecssie s siete eth Spee oer to tatiele 130 — ohms 
Grid ae esist Oras asco ea ian ene a Gils ura cacy Me wee = 47000 ohms 
Map iiiicationgelacltOl. = esac tier meers wear bole aserac errors 65 68 
Plate Resistance (Approx)ure -Laheeiee. Jobe oi. tee 6600 5440 ohms 
‘Pransconductanee? ..... iiwerm lee cnias. kobe Jem fae 9800 12500 pexmohos 
Plated Curren tale ace ee eee anes coe taaits users uate tf ey? m 
Grid Voltage (Approx.) for plate current of 10 wA . —A4 — volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance:® 
Horm: fixed=bias Operation. Crees a ste tone e Gust ie ceils ceeke eae renee 0.5 megohm 
Kor l'cathodé=bias operation’ “Simin Ae! A. cerns 2.2 megohms 


° A plate supply voltage of 300 volts may be used provided a sufficiently large resistor is used 
in the plate circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 


»® For operation at metal-shell temperatures up to 135° C. 


PLATE MILLIAMPERES 


PLATE VOLTS 


92CS—ltos24Tl 


TECHNICAL DATA ~ 247 


6CW5 
POWER PENTODE 6CW5/ 
EL86 


8CWS5, 10CWS, 

1SCW5, 15CW5/PL84 
9CV Miniature types with frame grid used for vertical-de- 
flection amplifier service in color and black-and-white 
television receivers. Outlines section, 6G; require mini- 
ature 9-contact socket. Types 8CW5, 10CW5, 15CW5, 
and 15CW5/PL84 are identical with types 6CW5 and 
6CW5/EL86 except for heater ratings. 


6CW5 15CW5 
6CW5/EL86 8CW5 10CW5 15CW5/PL84 

Heater Voltage (ac/dc) ..... usta 6.3 8 10.6 15 volts 
PVGCALCYEROUELONE Oo 6 csc eke a we 0.76 0.6 0.45 0.3 ampere 
Heater Warm-up Time ........ ca — — 11 —- seconds 
Heater-Cathode Voltage: 

en ae Viet Cabin cons 6 8 bois cou xs ic if +330 max +330 max +330 max +330 max volts 

PIVEVAVE “VAIUC. oa. s sce cote we - 220 max +220 max +220 max +220 max volts 
Direct Interelectrode Capacitances: 

REC ME Ue a ns vs eyeiatute pes cnsamnsitivn eck cus Aces, AE rhs occu 0.6 pF 

Grid NOs COR eateiy: oc dsc ae heheh c chee hes cc bewhebee a 0.25 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 13 pr 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ...... “eRe ee 6.8 pF 

Class A, or Class AB, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) ' 
OES MENSA hie > eRe SOR Rae ali lintel te ebeig ha a-ha 275 volts 
ey VOILA Mig. shee etre PE Oe Ok Ned ein sonfen em 9 male . 600 volts 
See ECAC Ge Ah Rue os Pee ce a ie we 220 volts 
Grid-No.2. (Screen-Grid) Supply Voltage ........ 0.0... cc cece eee 600 volts 
WAL OCC MOULLEN Gp gece 5 BE alc nic aki idic Dhudltns sla) RR de op iciblavecreyn ears 110 mA 
Ugh SST SOAS; eg A ae La te ag 14 watts 
TIN Ord eeeLYA TSUN io sae score FEE ol cicada ee tyclie Rte ranma : PHA watts 
PAKEEGEICSINOD Ze TNDUL: fcc ccs << Ceasers DMs ance ent ee em Spy q watts 
CHARACTERISTICS 
POD BREE es id nahh « 0's 'e ew eae ee RT ee eae. oe te 170 volts 
CONE ELAN ee — AUra h of: Vee) a ie eer a 170 volts 
ferseenon (UOnttolrGrid) Voltage ....022 207 orf re —12.5 volts 
ue rcier (Grid..No.2 to Grid Nol) offer: a BS} 
Pee OMMLVOSIS COTICC MMII rink sins Ga Gan nee ee EES CEE 26000 ohms 
ESPNS TIO Ot c.g hole cee aee ss peaedegs Ws nies ee lm Pee 11000 xmhos 
Pens TOUS ee ne aoe ef AMR e eS Hse 1h kt, Dee ee Radel 70 mA 
USES LGA" (CHIPSET i U0 a Sp rh dca ar tes ee 3.5 mA 
MAXIMUM CIRCUIT VALUE 
Gise-wo-t=Circuity, Resistance; . 2) s..). foe wijcdielas Jide «cack ee Dieiw = 1 megohm 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Fiat ORNS ENO DMN 1 ISOS. Feds soles Gas o ie or odie i, wid ager alin ehudhge BNE AE wins lagoons . 275 volts 
Peaks Positive-Pulse, Plate’ Voltage# 62.4. {ih SOFIA, Es a Bove 2200 volts 
CeO CO VIONCA ES) Daee ) 5 cssinmy Rea risee soe TIE « © ogee eades vac’ «olan reed baetebs » « 275 volts 
Peak Negative-Pulse Grid-No.1 Voltage ................ RAS Ais eae — 250 volts 
PedaCatnoder Current SRinte: he. WG hale o BOA oe RE 1 240 mA 
Averaverncathode (Currents taal .aiock. devanaieves Tee Bo werk «gitar 110 mA 
Mate CRMMNESM RESELL TO DDL Soy chap sealer vt ar on oho) cha) oral ath whl Ste ratabiottlahaks’ cleus va ke Tee oe é 12 watts 
Et eA DUE ONIN hk oie Ait ao oe ho SMa Hes wd OR aw Helene wvlonlwa eee eee 2.1 watts 
MAXIMUM CIRCUIT VALUE 
Gridao:1-Circurty Resistance ....... Gk. oo. cs ER ce etnenecuiaenee 222. megohms 


# Pulse duration must not exceed 6% of a vertical scanning cycle (1.2 milliseconds). ’ 
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6CX8 -MEDIUM-MU TRIODE— 
; _ SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. 
Pentode unit is used as video amplifier; triode unit is 
used in sound if-amplifier, sweep-oscillator, sync-sep- 
arator, sync-amplifier, and sync-clipper circuits. Out- 
lines section, 6E; requires miniature 9-contact socket. © 
Type 8CX8 is identical with type 6CX8 except for 
heater ratings. 


: 6CX8 8CX8 
Heater Voltage (ac/dc) ..... 0... c cc cce eel eccceces 6.3 8 , volts 
Heater?’ Curtenta 4: .elitior. einige. eck We SY 0.75 0.6 ‘ampere 
Heater Warm-up Time (Average) ............-.-- — 5 has volts 
Heater-Cathode Voltage: 
Peakatvaliie sie itis case te estes Minin eae +200 max +200 max volts 
pAverareivalio nu: . Ranges Giese oa ne eee se 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: , 
Grid to Slaten ce oe eso eee arias al ais we Sd Suen an re Ee ee . 4.4 pr 
Grid totCathode hand Heater PUG. oictece. «ote Woe « bic ee Rte oo ee P22 pF 
Plate to Cathode and Heater ............. PER See erty tartee it prgts oe , 0.38 pF 
Pentode Unit: * 
Grid GINO: Pee tOMPi plate at. c srr ces Cl ne rtee cruamatetos sic ate cee mere 0.06 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal: "Shield 33202 4 2a A ee he ee 9 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
SNP ah Veta 1 Os ln BRAY hr eats Alina Wb Ra CMe A ae at ra emer Lee 4.4 pF 
Mriode'SGridi¥ toauP entode:s Plates a aek-sa5 6 ae oe ee Lh eee 0.018 max pF 
Pentode Grid No.1 to Triode Plate ...........ec2ceccceeceeces é 0.005 max pF 
Pentode Plate to Triode Plate .......2 0.0... ccc eee cece cencecs As 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Pistea Voltage? -evik nec. Sens Se US Ces ot bee . 330 330 volts 
Grid-No.2 (Secreen-Grid) Voltage ................. : — 330 volts 
GridsNo-2i7V oltave™ aya. Bese it Ps wihetewe nas SoS: — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Pilateg Dissipatignemmicat 0 seer ote ee comes 2 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ = 1.1 watts 
For grid-No. voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Plates Supply wy Voltage: 8 icin.<salercio ara elalies sia Oe Sane 150 209 volts 
Grid-No:2>.Supply Voltage 92... 6<$0.ceceds vee ee news a 125 volts 
Cathode-=Bias «Resistor ). Ser siet. ox. eek A BB ae” 150 68 ohms 
Amplificationgs Mactotias ghee Pie Oe ere oe oe 40 — 
Plate Resistance (Approx.) Palins ratty CRMRre aie, AP REI aye AE , 8700 70000 ohms 
SLYANSCONCUCEAN CE Nn cupatin ar ee o tek he ee 4600 10000 - pmhos 
Plates CUrEene Gartisaes ee ete en ee ee nee 9.2 24 mA 
UIE Ope OUUETORE ore err ee eh ee te & er eae 2 ~~ 52 mA 
Grid-Ne.1 (Voltage Approx.) for plate current of | 
LOQiG pA dime Bre listiin ily OE tes TANT EEN SOMES Sia WS SE -5 —8.5 - volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ........6..c0ccceceecoe 0.5 
For cathode-bias operation ........ceececseares ‘ 


6CY5 


2CY5, 3CY5, 4CY5 SHARP-CUTOFF TETRODE 


Miniature type used as rf amplifier in vhf tuners of 
television receivers. Outlines section, 5C; requires 
miniature 7-contact socket. Types 2CY5, 3CY5, and 
A4CY5 are identical with type 6CY5 except for heater 
ratings. | 


2CYs 3CY5 4CYS 


Heater Voltage (ac/dc) .......... 2.4 2.9 9 
HeaterinCurrent Rk: 2... «a naseheaet coe 0.6 0.45 0.3 
Heater Warm-up Time (Average) . 11 11 1 


Peak Heater-Cathode Voltage ..... 100 max ©100 max +100 max +100 max volts 


TECHNICAL DATA 


Direct Interelectrode Capacitances (Approx.)°: 
EIN tate Toate inser ortaw. ole sateen sos Beenie <o Paseees ne 
Grid-No.1 to Cathode, Heater, Grid No.2 and Internal Shield .. 
Plate to Cathode, Heater, Grid No.2, and Internal Shield . 


© With external shield connected to cathode. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate OCA COwsriar 220... csaca Pilon: asain ee SEES «ol Reo Ea ae ayadaeawenaters.« 
Grid-No.2 (Screen-Grid) Supply Voltage 
Ged Norte VOILAR CHE ie re Sas tas ake, « Sie RR e so. ate baretae sens 
Grid-No.1 (Control-Grid) Voltage, Pesitive-bias value 
Cathode Current 
Plate Dissipation 
Grid-No.2 Input: 

For grid-No.2 voltages up to 90 volts ........... 00... ce eee 

For grid-No.2 voltages between 90 and 180 volts 


CHARACTERISTICS 
CI REA CM PN, or fly aii heak' st striate wears ai obi sce GIN @UURIO wie oes Mise 
Grid-No.2 Voltage 
Grid-No.1 Voltage 
Plate Resistance 

Transconductance 

gt CMG REIN PRP tcc cr 6 auc subs 5 Bae cccaken evcas Seis bohiahses dG scone REN stn: sgalls. Aitsy's 
Grid-No.2 Current 
Grid-No.1 Voltage (Approx.) ter plate current of 20 wA 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance 


Ewe bo 6 We wo 6 Foe Ce Fike oO 6 eo Ae 


+) (ao (bi @, (©. Bh 9 eee e 
Sem NC CIC eC nC OS nt YR ea eC TS CYS IN NC OT a Ye TS 


Ce | 


«0/010 a wee 6 6 8 6 


(Approx.) ; 


© © Wileis! © wis efieliet es jufich eis 0) 6.\\M ¥ s..4 lengli et 9 90 fe. o Sf a 6 @ © lo "sie \e)6 (6 © ee 0 


elif] 16) 0l 9) <8) @) 6-080) je) mew) (elie) ele, ce! 9! ow (ye eiiel@, 8) (0/9 tone we -& ®) 


pe Rais! ee, Wise, @ eco: sutel.e iol #ie! (8) ete) Wie) elie) e. 6, eas 9) 0) 10) (Wrcé Uli \e| '@! w) is) 0] wee eite)- Ore 


see ee oe eee 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 


iSO 
92CS-9518T 


PLATE VOLTS 


DUAL TRIODE 
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0.03 pF 
4.5 pF 
3 pF 
180 volts 
180 volts 
See curve page 96 
volts 

20 : mA 
72 watts 
0.5 watt 
See curve page 96 
125 volts 
80 volts 
—l volt 
0.1 megohm 
8000 umhos 
10 mA 
1.5 mA 
—6 volts 
0.5 megohm 


6CY7 


11CY7 


9LG 


Heater Voltage (ac/dc) 


Heater Current 


Heater Warm-up Time (Average) 


Miniature type used as combined vertical oscillator 
and vertical-deflection amplifier in television receivers. 
Unit No.1 is used as a blocking oscillator in vertical- 
deflection circuits, and unit No.2 is used as a vertical- 
deflection amplifier. Outlines section, 6E; requires mini- 
ature 9-contact socket. Type 11CY7 is identical with 
type 6CY7 except for heater ratings. 


Heater-Cathode Voltage: 


Peak value 
Average value 


CHARACTERISTICS 


Plate Supply Voltage 


Grid Voltage 


re ae! 


6CY7 11CY7 

Ree eC Ee aR eee 6.3 11 volts 

Deira a | are aye Ene US IMAL cee me 0.75 0.45 ampere 

RAS ers a ans seer ican — 11 seconds 

BEE SOARS Cre biraiaig Somers gears HE ERNE +200 max +200 max volts 

ONG rae a Nt eatdan dha Bt oe) Aoi lta eun ces 100 max 100 max volts 
Class A, Amplifier 

Unit No.l Unit No.2 
ib We mn, 91,8 Aa toty: tate Me tans itacts Rehe a 250 150 volts 
—3 —, volts 
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Cathode-Bias mReSIStOY 1 irene o ys.s vessels slew soe cuetede aise — 620 ohms 
Amplification Factor ......... OE gah SR On eS 68 5 

Plate Resistance (Approx:) 6.0.2... 0. eee eee tees 52000 920 ohms 
Transconductance .......... a ER SRELS SMe esate! 1300 5400 umhos 
Plate, Currents Se ae cee ein eae eee rede thes etree 1.2 30 mA 
Plate Current for grid voltage of —30 volts ........ 3.5 mA 
Grid Voltage (Approx.) for plate current of 10 wA .. —5.5 — volts 
Grid Voltage (Approx.) for plate current of 200 uA . —_— —A0 volts 


Vertical-Defiection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

DGaePlate mVoltawer ful es ee ee moan eos 350 350 volts 
Peak Positive-Pulse Plate Voltage# ................ — 1800 volts 
Peak Negative-Pulse Grid Voltage ...............+ —400 —250 volts 
Peak? Cathode Current’). on). sie ete eens ee ote SHEN _- 120. mA 
Average, Cathodes Current ...%.... .-. bie ae ee — 35 mA 
Plate™ Dissipation. @2302 . Steet er homie oe ets 1 5.5 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuitw Kesistan Ces meno rinkeiue tie ie mic isieis cusceas 2.2 2.27 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
+ For cathode-bias operation. 


6CZ5 


5CZ5 BEAM POWER TUBE 


Miniature type used as a vertical-deflection amplifier 
in high-efficiency deflection circuits of color and black- 
and-white television receivers and in the audio output 
stage of television and radio receivers. Outlines sec- 
tion, 6G; requires miniature 9-contact socket. Type 


5CZ5 is identical with type 6CZ5 except for heater G2 » 
ratings. SHN 
5CZ5 6CZ5 

Heaters, Voltage, (ac/dc) Bret. face te cle oes 4.7 6.3 volts 
Heater +Curvent: ai. 0s. 6 dade es ore de ciege da otis ate ace 0.6 0.45 ampere 
Heater Warm-up Time (Average) .............+50- 11 11 seconds 
Heater-Cathode Voltage: 

Beak “waltie. 2 sk cxccecnucta: staat ue Saat see albnwrotatens © et oungtts +200 max +200 max volts 

Average, value. voc der tee Pee erepenccais cents sos 100 max 100 max volts 
Direct Interelectrode Capaditances ; 

Grid No‘1, to “Plate- 2 Sr Sea er ee ee eee ee eta due be teas 0.4 max pF 

Grid No.1 to Cathode, Heater; Grid. No.2, and Grid No.3 ...... 9 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ....... : 6 pF 

Ciass A, Amplifier 

CHARACTERISTICS 
Plate scV GaSe FO ieee keg ee as oie sew oleae tlee sini a6 75 250 volts 
Grid-No.2 Voltage ......... 2 eens separ ieousee, sows 250 250 volts 
Grid-No.l Voltage ..... y ahasihecean ¢ SEARLE Es cao 0 —15 . volts 
Plate. Resistant 6.0. - ee ceratege enn yess sence Pease censiare —. 73000 . . ohms 
Transconductaniees!  22Ne. pheres eke Oe. OM, aE. UAT. —~ “4800 | pmhos 
Piste sOurten th 2 epee Se re ite ce ninnyt sear Rene Peach 130° “46 mA 
Grid-NOre eOUTEeIG, oo iias etn, orca panera ttm enains Somaricinctagerobensmalts 16° AOR - mA 
Grid-No.1 Voltage fi bodehic: 9 for plate current of 


WO Oby Ae! gc ae Baek te ad Se at Pheer Bere «bbe —~ —A0 z: volts 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) ¥ 


DG Plate eV GUA eaoie ho eae ae a apes eee ee ae ee 350 volts 
Peak Positive-Pulse “Plate. Voltage iS. ot. Sea. eS 2200 volts 
Grid-No.2 (Sereen-Grid) Voltage ........ 0.0. es *315 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... —BT5 volts 
Peak Cathode ‘Current’ 2122 Bo od ee, ee ek 155 mA 
Averdge «CathodenCurréentiiw es. (ek lo 4 WR Gane « TE 45 mA 
Plate® Dissipe bier se Per ee ee nos aleve tote ete aha tate tate teste teem tet Rae As Mes Belt Rah 10 watts 
Grid=No.2" (input 244. 5, Fee eee ee Ce Rn She Ee GR RRA ERE 22 watts 
Bulb Temperature (At hottest point) 9.......6.. 6. cecee eee eee 250 °C 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Nor Viired-bias* On erationmeiyt. .aizsciss i's ance torte fe Sits Poller ae A . 0. 
For -cathode-biasy Gperatio#nt ~ 1... 0). vi ctele's*s%etelete "o's ‘eis 'a*estelelete"s ‘ses ue" a 


5 megohm 
0 megohm 


, TECHNICAL DATA “$991 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


e This value can be measured by a method involving a recurrent vere such that the 
maximum ratings of the tube will not be exceeded, 


Refer to chart at end of section. 6D6 
Refer to chart at end of section. 6D7 
Refer to chart at end of section. 6D8G 


HIGH-MU TRIPLE TRIODE 6D10 


,, Duodecar type used in oscillator-mixer, grounded-grid 
nate Oe ak and automatic-frequency-control circuits. 
Outlines section, 8A; requires duodecar 12-contact 
socket. Heater: volts (ac/dc), 6.38; amperes, 0.45; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values, Each Triode Unit) 


ee Oe a a. ar a Cee eke Ae ae watt 330 volts 
Grid Voltage: 

MrGete Wenitee Value ev ee eh ae oe ce eee cei ee oe aA 0 volts 

Negative-bias) value. its... c kee ee rane Desc ate RR EOE es wnat —50 volts 
PTS MOISEIAtIOTN HU ec ee ee See eed vations woke: or oA aes, ae 2 watts 
Lotal. Plate, Dissipation: (All -plates), . ~.:) 6.6656 v6 ew uied ain oe ow eee 6 watts 
CHARACTERISTICS (Each Triode Unit) 
ieee Volare Vier. chk rake ehh tag a terghs the tinhs ttadin ee 125 volts 
ig Re le th. ee ee ee eee ALAN AEs ee —1 volts 
Mrepimeation Pactor «6.52205 weer eee te ed eae AE See 57 
Pasrewicecistance (Approx.) 653 2.35 3. MOTR ole ean Cos o bee 13600 ohms 
PEPER TIMUR E TICE na os sons FOES SE Bik a ech Oe a Bote tale abocord'o Siok Scie. “4200 Emhos 
Se ce a ate 5g co BF ok ams oeerin operant. oa o ciee glean 4.2 mA 
Grid Voltage (Approx.) for plate current of 20 yA 5p eimhes 8 oie Oe fy acre —A4 volts 


HALF-WAVE 6DA4 


VACUUM RECTIFIER 


ss 12D4, 17D4 
G6) Glass octal type used as damper tube in horizontal- 
: deflection circuits of television receivers. Outlines sec- 
3) tion, 18D; requires octal socket. May be supplied with 


pin No.1 omitted. Socket terminals 1, 2, 4, and 6 should 
@ MO 2). not be used as tie points. This tube, like other power- 


Ic ° ° ~ 
Oy) handling tubes, should be adequately ventilated. Types 
Sah 12D4 and 17D4 are identical with type 6DA4 except 
4CG for heater ratings. 

t 6DA4  12D4 17D4 
Heater Voltage (ac/dc) ...0.....4... ele ois aeee 6.3 12.6 16.8 volts 
PCAte rm OU ETOMG oe cca erin nee Wie a SE aan wi wearer py? 0,6 0.45 amperes 
Heater Warm-up Time (Average) Si Bente eA ae — il 11 seconds 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Current# .....4..06..05 00000 Sciaut ot mpskO ie gaciamenene 4400 volts 
Peak (Pilate; Current 9.004022 ese Sa NG, he Al whe ee fee Weekes Se 900 mA 
Averagve (Plate ‘Current. 2234) 6a nts OnE tee. ih) Suter ead oPe Es 155. mA 
Plate Dissipation ....... UL ER era ESE Ween Te 5 ond Ey wiy yeas eet 5.5 watts 
Heater-Cathode Voltage: : ae ES i. 
Peak vale: . yagi nna tg geainelg gs a glenn +300 4400 volts 
Average (Walu6 at) 654.2520 apes crstesrece +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal seanning. eycle (10 ¢mieroseconds), 
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6DB5 


12DB5 


BEAM POWER TUBE 


Miniature type used as vertical-deflection-amplifiern.cs@XY 


tube in television receivers. Outlines section, 6F; re- 
quires miniature 9-contact socket. Type 12DB5 is iden- 
tical with type 6DB5 except for heater ratings. 


6DB5 
HeatersaVoltarec( &8e,dc) Wa mune 26s siete cic eee 6.3 
FLOR TET ce CULLEN tte ys cePutw 6 Ria Beencicce eucleieitete ete role uate eeenos 122 
Heater Warm-up Time Gaversce) isin ates Ete ree de ecto — 
Heater-Cathode Voltage: 
Ga ME VAI Che Gt coe cs coe RR eae S cine teter aoe +200 max 
AVOPAL Ce IVETE 0 osc cie enlarged oe PER bE Es oko 100 max 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 
Plate Voltage 
Grid-No.2 (Screen-Grid) Voltage 
Plate Dissipation 
Grid-No.2 Input 
TYPICAL OPERATION 
Plate’ Sapply Voltage .....:.. auctions eee BS eee. ce oe 
Grid-No.2 Supply Voltage 
Cathode-Bias Resistor 
Peak AF Grid-No.1 Voltage 
Zero-Signal Plate Current 
Maximum-Signal Plate Current 
Fero-signals 'Grid-Nos2 Current 3. &. eee a Oe, s ees ee 
Maximum-Signal Grid-No.2 Current 
Plate’ Resistance “(A pproxsjern Ween eens Gas Ue ee CT eee eee, 
Transconductance 
Load Resistance 
Total Harmonic Distortion 
Maximum-Signal Power Output 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Center_ Values) 
DC Plate Voltage 
Peak Positive-Pulse Plate Voltage (Absonite Maximum) # 
DC Grid-No.2 (Screen-Grid) Voltage .. 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage 
Peak Cathode Current 
Average Cathode Current 
Plate Dissipation 
Grid-No.2 Input 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation 


ee 
Ce 
Ce eS 2) 


see wee ere rere eee rere eee eer rere ses e eee eeseereeeereee 


CO ee SO Ye DY TS 
CC 
CC 2 2 
a 


Ci 
eee rere ee eee eee eer eee rer seere 
Sd 


a 


Bm. /s) 1, (9 he: o/-0) Be (8) 16 Vers! @ ew is © wo w.c6 #10 (ese -w) 0/6 <a je) 1e 4ee 


er 


oe ee eo ee 


Ce 


a 


€ tp 0 he 0.0 6 0 [0 6 8 eee aene 0) 0g. § 0 0 eo Oho e ebieise © (6 opie e000 sete” oye 


Ce ewe we wee eee wwe emo erwr eee eee rere eee errr ereererseereond 


CC 


i 


+200 max 
100 max 


0.1 
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volts 
ampere 
seconds 


volts 
volts 


per cent 
watts 


megohm 
megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
= Under no circumstances should this absolute maximum value be exceeded. 


6DC6 SHARP-CUTOFF PENTODE 


Miniature type used in the gain-controlled picture if 
stages of color and _ black-and-white television — re- 
céivers and as an rf amplifier in the tuners of such 
receivers. Otulines section, 5C; requires 7-contact mini- 
ature socket. 
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Ficatemavoltace V(ac/de). cick cece cece cetcen ee’ os. whe tonsberaue whos one 6.3 velts 
SENS EA tied ES MESOPOTAMIA gaat ccthslas\ hizo Yodicd sorrorus ub slop polasn¥idelapyiews ue.seinbae sages) oY 605-6. 0: OURO 0. 10 0.3 ampere 
Heater-Cathode Voltage: ; 
ET ICME ENE UEG ENO, © Ns eee v2 sess cu sts) cine hol soke hd SEs. Caper neo. Spreyhoeey daqhthh » opens +200 max volts 
ENE CPSEE SES SAGES TE SR RR A ER ae AFR A RR LR ee mR eNO Oe 1 100 max volts 
Direct Interelectrode Capacitances: “ 
Grid "Not ste Plates: .. 0029S. op ols RE RGR oP Lar ARR SPSS Ae 0.02 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
TnternmomeGshield. oo scces< eka cin Geradwvendes due SR7GORN Oh Li ~ 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Intemealt G5 B9eld so ose cen cv aoe akties « DP, wheelie. ated ster 2 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Piste O1bages hia. ton3.. . ment a A lee ES nk. SET a ee. 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grmd-No-zepupply. Voltaren oo. Seb. CONSORT ee! ~ 300 volts 
Grid-No.2 (Screen-Grid) . Voltage .................005. Oy haha es See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
ate eISSN ION BM lea arc ane wae me Oe eee ee hens 2 watts 
Grid-No.2 Input: é ‘ 

For grid-No.2 voltages up to 150 volts .................0..00- 1055 watt 

For grid-No.2 voltages ketween 150 and 300 volts ............ See curve page 96 
CHARACTERISTICS 
AUCH SUED) SRSLY O LCA Otte oi satanted o cite eee au bel tetitdutees SLE ERNE MEME - 200 volts 
LON CoN 0 Shs) site Lavon hac’ onanah ch oe se and? Pacey sh ab ev crocs aren ewan odoomer'g! ei 3 Connected to cathode at socket 
Grid-No.2 Supply Voltage ................ Re Mie ciclo Gir ek + ee 150 volts 
WatiGde=Hiasw ReSIStOPMIES Hh. cos os speared peeps aevrecapereodibves 180 ohms 
Plate: PResistanceii( Approx. il. . occ swrenee vinecoueie yore le po ewe se obielplels 0.5 megohm 
Transconductance .......... Beer eon ch ewes le Ms ikc RONG Ee collad csbaaica nace ita hey ee 5500 umhos 
PNACCR CUMEPECIE gi MED has 5 Lo: oletape sinister ds «bu be cde Fe owes ol + LE OS ee ae 9 mA 
Mareen ee OEE OTG BG 0h, sci APNE Susi ss cisions 5 gine Gur oe ooo p aiats 8g a a wun cane: toes 3 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 50 wmhos .. —12.5 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation ............... Ror eset a ee ie 0.25 megohm 
HOM eCALNOGe=DIAS: <ODETALION, 4.4. 5s aieieds 6 6 baie boo o oes ea peo ene 1.0 megohm 


ITYPE 6DC6 
1GRID-No.3 VOLTS=0O 
GRID-No.2 VOLTS=I50 
3 
= 
5 
Crt b2AT | OOtod at POs thw 300! 
PLATE VOLTS  92c$-8330TI 
See chart at end of section. 6DC8& 
H 
Pp 
Cae 6DC8/ 
is@) TWIN DIGCDE—SEMIREMOTE- 
CUTOFF PENTODE EBF89 


Po2 Miniature type used as rf- and if-amplifier tube in 
radio and television receivers. Outlines section, 6E; re- 


S2p S3p quires 9-contact socket. 
SHE | 
RACATET ENV OILALORN(EC/UG) Gasca ke ob G5 sno sid Gorse eta ee tes vs ee eee's 6.3 volts 
Heater Current ... Re ins Pm the Aaa arbi mata Ore e tas we aeee a 0.3 ampere 
Peni enter=CuLnode. Voltage... 6ciss cree scee dv ecevecasewss seve 5 +100 max yolts 
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Direct Interelectrode Capacitances: 
Pentode Unit: 


Grid - GNotk fito. Plate? sore shes cu oe iss ers lots ene 0.0025 max pF 
Grid No.1 to All Other Electrodes Except Plate ..,......... 5 pF 
Plate to All Other Electrodes Except Grid No.l ..........-. 5.2 pF 
Grid “No.1 to. Heater: 525 disc. amis asd a6 Sine & wihcene 3:6 ke ee 0.05 max pF 
Plate of Each Diode Unit to All Other Electrodes ............ 2.5 pF 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2 .......... 0.25 max pF 
Plate’ of “‘DiodeRUnit (No. Irtov Heater...) ss eons ieee 0.015 max pF 
Plate of Diode Unit No.2 to Heater ...............0.e cece wees 0.003 max pF 
Plate of Diode Unit No.1 to Pentode Grid No.l .............. 0.0008 max pF 
Plate of Diode Unit No.2 to Pentode Grid No.1 ................ 0.001 max pF 
Plate of Diode Unit No.1 to Pentode Plate ...................- 0.15 max pF 
Plate of Diode Unit No.2 to Pentode Plate ...............:.... 0.025 max pr 
Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Platemsupplymevioltage ob bai. nce sob wa cde ceiee a pres soe ee 550 volts 
Plate: sVoltave: We... 3 sess ees ne town + SOR, Pee eae. ae eee 300 volts 
Grid-No.2 Voltage: 
With plate current greater than 8 mA .......0.5...-2...008 125 volts 
With plate current less than 4 mA ..................00 cee 300 volts 
GathodewmCurrent  ..c6 6 cd cad ocean 6 See es Re. Dos, Cae ee 16.5 m 
Platece Dissipation wack ws Seusssaiae She oo tl Gik Pees tee ect ls oe tees mee tel ela 2.25 watts 
Clr = NOs 2 te LT) DEL G pea aes Goce eae erotin aii evap ters ele cep ee cats eee eh oan eebeute 0.45 watts 
CHARACTERISTICS 
Plate Voltage .......... Bae SG SEER ATS Rin AER RN ere 200 250 volts 
Grids GN G.3ey . ee esses Oke BRS SESE Ate ae Se eee WRN Connected to cathode at socket 
GrideNtice BVOltaPer seco sce a ek RRR Soe he ONT EON Soe 100 100 volts 
GrdeNost iu VOltIE Cha. 5 cis eee ea AAS CEN AGA SR OO —1.5 —2 volts 
Mu Factor, Grid No.2 to Grid No.1 ...........20006 20 20 
Piate. Resistance (Approx.): 6006064 ecb ect aaesds 0.6 1 megohm 
Transconductance i...: isk us teees ls oO. PER PIR 4500 3800 umhos 
Plstem, Curren tig seu. Wo aetececsaua tia yo ates sui aachcin &cushe sues aly 9 mA 
Grid=No.2e Current ua wee ie cia bis ot cae we ee 3.3 2.7 mA 
Transconductance, at grid-No.l voltage of —20 volts 120 200 pmhos 
MAXIMUM CIRCUIT VALUE 
Grid-Not=Circdith Resistamce a i5 cinsy ck itace eke ico erik fea ee doles aI oar = 3 megohms 
. Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse’ PlatetVoltage: b. ..c.). 05 sb. eee eee ee caters 200 volts 
Peak Plate’ Carrentvt ee. < cba ac che coeearemecranemenbenertleng cco bus ewe che oye 5 mA 
Average be late muir emt yee tit << le saps isiene fo uhane cemfodoucwels Bene the oly 6 ecegsenegst 0.8 mA 


6DE4 __ HALF-WAVE 


17DE4, 22DE4 VACUUM RECTIFIER 


Glass octal type used as damper tube in_horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 13G; requires octal socket. Socket terminals 1, 
2, 4, and 6 should not be used as tie points. This tube, 
like other power-handling tubes, should be adequately 
ventilated. Types 17DE4 and 22DE4 are identical with 
type 6DE4 except for heater ratings. 


6DE4 17DE4 

Heater “Voltage 7 (ac/de)” 25.54.5068 eo on es oe stele. 6.3 17 
Heater “d@urventt Wer ot oe ite ie cee ave anene ere i 0.6 
Heater Warm-up Time (Average) ............. — 11 
Direct Interelectrode Capacitances (Approx.): 

Platastor Cathode and™ Heater i eee er ee ene © cols 

Cathode to Plate and Heater .........0 0... ccc cc eee eee 

Heater to Catnodertern vectra sasienuete es cata e eat eae aah on ed ete ane 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak Inverse: Platerv oltageyily. Sion CA... Peas. WA. 
Peak Plate .Ourrent: 2h sere Pers oc sad oR ee ee F2 ke het eae Oe 
Average Pilate: Crrrento sei cccae-ecdh et LEP eA ROE AE eae news ae 
Plate Dissipation .....;. EE PLEPESE TEST ROO ES RES ES REE Ree oo 


volts 
amperes 
seconds 
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Heater-Cathode Voltage: 


Peakjievaluey)...es.cccees Oe ON OR ree +300 —5500 volts 
IAVENACCURVONUIG 5 i Ae Ritee coached odes oboe hoods +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .................. 34 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


* 6DE6 


H 
(4)_ (5) SHARP-CUTOFF PENTODE 4DE6 

H(3) (6)co Miniature type used in the gain-controlled picture if 

\ | stages of television receivers utilizing an intermediate 


Ont : 7) frequency in the order of 40 MHz and as an rf am- 
. plifier in vhf television tuners. Outlines section, 5C; re- 


tS 3 oak Me : : 
AD quires miniature 7-contact socket. Type 4DE6 is iden- 
7CM tical with type 6DE6 except for heater ratings. 
4DE6 6DE6 
Heater, Weltage (ac/dd)Gi. .. 0. THE 8.. cc. cc cece s 4.2 6.3 volts 
HCATErEOUEEONt. grip Ret ce as ah so ence c hu Renee 0.45 0.3 ampere 
Heater Warm-up Time (Average) .............00- = 11 7 seconds 
Heater-Cathode Voltage: 
LEGS NYG cm Aaa a mle ea aa ee ae 200 max +200 max volts 
Averarerevialieign) IM iiut-, Yim wiles Biase cs or tis wile g he 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded“ 
Grida Nositotiblate Fe Bh. ok ce te 0.025 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 6.5 6.5 pr 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
andapintermalasShield: 55... . sass § ccccouede- 5 ods crue so 2 3 pF 


4 With external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


ala OmmNONCAC CL MM ceri us aya! Se ewes wade AP 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .............. 0... ... 00s 330 volts 
MIG aIN OVA MENLOLCAIO! bo cuits. aue oaks et cd ek oe ld OI Elves Ghee wee tae See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ........ thes 0 volts 
PMC EmOISSIbAUIONme., «5. emi oc Oe eae as Sees nila. et. 2:3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ....... sfisits om PRA TA eee 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts ...... “oe See curve page 96 
TYPE 6DE6 
GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 
GRID—No.2 VOLTS =125 
ty 
ac 
ui 
oO 
= 
< 
= 
— 
= 
Ww 
= 
<q 
ar 
a 
aa 
(@) 100 200 300 400 
PLATE VOLTS 92CS-8578TI 
CHARACTERISTICS 
Pane SOMUIIY VOILARONH YT PIG aie... cc cee abe ec kecaeinuvavoas 125 volts 
ATVI OLO Ie er ROMO awa es AMIE MGT Connected to cathode at socket 
MAING. 2eeSUDDIVEe Oltage Tiaan,. fide ane cdid dais wllss Do Ro oe ews 125 volts 
Mathodeebias) IESIRtOY .o24 f ede kes Pac dade desle ens RRP Y, 56 ohms 
Plate Resistance (Approx.) .............00c000e- eka, 5: ORRIN et 0.25 megohm 


SEREEA ST URMN AGEL CUALYUC CAMP A. 6 ocd, 67 Robes a)ial at oileve ve fra anc aiahist'a) ax eitvchhnieh cyional worst ous @tatene a 8000 umhos 
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Transconductance for grid- No. 1 volts of —5.5 and cathode resistor 


of, 0 ohms @4fite... +. 246 Be ue ERAN TAN hate Rew a eared leat at Raha a coleman 700 umhos 
Plates < Curren teppei hen PNR Bches oi tostore Hor eceve sing ce eita eal ch opse ane top 5) ou en Shad ese 15.5 mA 
Grid-No: 22. Current 4 : Jin Riggus esas ibhack o ata Oop areal Sas rehsieoae o iia F 4.2 mA 


Grid-No.1 Voltage (Approx.) for plate current of 20 wA ...... tale —9 ' volts 


6DE7 


10DE7, 13DE7 DUAL TRIODE 


Miniature type used as combined vertical oscillator and 
vertical-deflection amplifier in television receivers. 
Unit No.1 is used as a blocking oscillator in vertical- 
deflection circuits, and unit No.2 is used as a vertical- 
deflection amplifier. Outlines section, 6E; requires mini- 
ature 9-contact socket. For curve of average plate characteristics, Unit 
No.2, refer to type 6DR7. Types 10DE7 and 13DE7 are identical with type 
6DE7 except for heater ratings. 


6DE7 10DE7 13DE7 
Heater Voltage (ac/dc) -cssc.. sce eens eee us 6.3 9.7 13 volts 
rica ter wm CUrben tanger aa arse araenwuaels weenie wie ' 0.9 0.6 0.45 ampere 
Heater Warm-up Time (Average) ......... “ —_ 11 11 seconds 
Heater-Cathode Voltage: 
Peak Svalueaos... sean. ME ee ek hehe ee ose A 200 max +200 max +200 max volts 
AverageorVa UG tee fom viie be wee) sy a cia oes 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 | Unit No.2 
GridttomPlate cds ¢.23 aoe ooo 8 he eae ale See eee 4 8.5 pF 
Grid to Cathode and Heater ................+. 2.2 5.5 pF 
Plate to Cathode and Heater .................. 0.52 1 pr 
Class A, Amplifier 
CHARACTERISTICS Unit No.1 Unit No. 2 
Plate Voltage ....... Gon. satin eufegaule > SEENON ARS SIN oot 5 Bate 250 150 volts 
Grid (Voltage © 2 eee Se ne rae he a ste! a —1i —17.5 volts 
Amplification Factor’. 25.0..280% Jive cene See ee aceite 17.5 6 
Plate Resistance (AppYroxX.) 6.5566. .c cece eee eee eee 8750 925 ohms 
Transconductante, 4.4. 7516325 bist eds eee pelea ae 2000 6500 umhos 
Plate Current) Sis oc. 4 Heb a aesed Nees 63 hy #8 2 Sy. eee 5.5 35 mA 
Plate Current for grid voltage én —24 volts ........ — 10 mA 
Grid Voltage (Approx.). for plate current of 10 wA —20 weal volts 
Grid Voltage (Approx.) for plate current of 50 wA —_ . —44 volts 


wo 
uJ 
a 
la) 
jeu 
= 
< 
pa 
a 
= 
J 
= 
<q 
w= 
a. 
— 
fe) ifeye) 200 300 -400 
PLATE VOLTS 92CS—9988T 


Vertical-Defiection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1. Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

DCls Plate. Voltage ee 4c. apie ie oe cnn ln eens 3 330 275 volts 
Peak Positive-Pulse Plate Voltage# ............0e8 — 1500 volts 
Peak Negative-Pulse Grid Voltage ............--00. : —A400 — 250 volts 
Peak. Cathode, Garrent cia ammcaccastyesstolsas. scare ures sisters 47 175 mA 


| 
| 


: 
| 
| 
| 


| 
| 


l 


q 


TECHNICAL DATA  ~ 22°F 


Average Cathode Current ........25.).2,ui)..0..2 ! 22 50 mA 
PALO UVES SIDA GCEON Oooo oop oo hush, eausuond cca he ae Ghai len ea 1.5 7 watts 


MAXIMUM CIRCUIT VALUES — 


Grid-Cireuit Resistance: 


For grid-resistor bias or cathode-bias operation . 2.2 2.2 merohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
“@_ GS 


ONDA, BEAM Power TuBE 6DG6GT 


OnsO Glass octal type used as output tube in audio-ampli- 
NC oe fier applications Outlines section, 13D; requires octal 
7S __ socket. This type may be supplied with pin 1 omitted. 
MORO FOC ITC) oc vee Wis ois ct ed ewe ve wean bilbacvanta 6.3 volts 
EN ows, oo ws Bak OE « ahs A tedem pee HABLA owes « dows 132 amperes 
Heater-Cathode Voltage: 
AT ass ar iajearersiesoves darernetinon toss teteneootioveriiaagniabooecinnieg. ck. +200 max volts 
1 Se ere Pe SANS Ue SRP Ste Se. seg 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
MO OE BOLE oo a cakceas ohh ms feniecs 4d OSE WO AL odo GIS, bs os 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 15 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........°. 10 pr 


Class A, Audio-Frequency Power Amplifier 


MAXIMUM RATINGS (Design-Center Values) 
Ore (6 a A alae, Sia A Cn Me tartare, om Meher S do heiciebaass 200 volts 


Grid-No.2 (Screen-Grid) Voltage .........00. 0. cece cece cece ces 125 volts 
nem rer tem tT ON te Ba do Re OP h 10 watts 
riage eG UA ee a eel ntonea de be Wee Ane g 1.25 watts 
- TYPICAL OPERATION 

PMS mee 2 V OLRM bho bao cises 5 weirs whe + ei reredemcteoarey 110 200 volts 
Grm-NGO2 Supply Voltage: . oo..." ac.. ios... ke. 110 125 volts 
Grid-No.1 (Control-Grid) Supply Voltage ......... - —7.5 — volts 
Peak. AF: Grid-No.1 Veltage="-.0:5.22 5. >. 7D 8.5 volts 
Cathode-Bias Resistor .......... 00% cee oo eee — 180 ohms 
Zero-Signal Plate Current ........................ 49 46 mA 
Maximum-Signal Plate Current .................... 50 47 mA 
Zero-Signal Grid-No.2 Current ..................). (4 Phage ~ mA 
Maximum-Signal Grid-No.2 Current ............... 10 8.5 mA 
Plate Wesistante ‘(Approx.) % 24.06.60.) ede. coe 13000 28000 ohms 
fe RETR Ce Sash ase: coca che «ccna shania 8000 8000 umhos 
Pm rtseees tamer Fo. tt eee ere. 2000 4000 ohms 
Totel Harmonic Distortion 2.6.0... 000 boo. bake 10 10 per cent 
Maximum-Signal Power Output ....... ek eies cae re Ste 2.1 3.8 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

For.fixed-bias operation 200 420.008 . IMCD. QIBOA..2).. 0.1 megohm 

For cathode-bias operation, sainciitinne Fd bade oomactt des 0.5 megohm 


H P 
aOR 6DK6 
; q ©cz  SHARP-CUTOFF PENTODE px, apxs, 12DK6 
iN <] Miniature type used as if-amplifier tube in color and 
CIA ON black-and-white television receivers. Outlines section, 
(1) IS 
G] 


5C; requires miniature 7-contact socket. Types 3DK6, 
4DK6, and 12DK6 are identical with type 6DK6 except 


7CM for heater ratings. 
3DK6 4DK6 6DK6 12DK6 

Heater Voltage (ac/dc) .......... 3.15 4.2 6.3 12.6 volts 
Boster® sCurrent Wa... do see «2 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Average) 1 11 — — seconds 
Heater-Cathode Voltage: +200 max 

ee ee ioe wea +200 max +200 max +200 max _ volts 
3 Average value ....... 5 a 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Pera, € tO ete ee Oe ey ed eae 0.025 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3 and 

0 ys a oe ce ce ee a ie ie ee 6.3 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3 ,and 


Siaherels 1.9 pF 
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Class A, Amplifier 
MAXIMUM RATINGS (Desien: Maximum Values) 


Plated V Ol ta ee Wm eee ie cepa ogi or soled ep ssted agedoteh shed aie leeso one ped seek cae models 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............- 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............. +e eee e eens 330 volts 
Grid-No:2+iVioltagel 62.) Bes. See CADIS REE oe ee ER ie curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias hele hatin anit a eceths volts 
Plate: Dissination page nae ee cots arate sista ites «eel oh eater anew oleic a oe watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...........-50+e+eeeee 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 96 
CHARACTERISTICS 
Plate Supply“ Voltage .........U 824.0. cae, . Ba ob eh eee 125 volts 
Til NOLS EA A Glare, aA teal otetten yl meena ERE EMe M6 ah Connected to cathode at socket 
Grid-No.2 Supply Voltage ............ E aonet) scorn 3 dusptaiee oaacgebaey: 125 volts 
Galhode-Bias eResiSto lee te cua Scio ee eR Represent ea 56 ohms 
Plate’ Resistance’ (Approxi) °) 0020. oR ew oe ee ee ce le wa ae 0.35 megohm 
Teaniséonductancer ads oe od iehid cent ee eh Pe oer es . hee 9800 umhos 
Plate (GUrvent, oii. se art eames eo tek stab ticket oath atctrass ot nator so zegatra, aoa nocd wi 12 mA 
@HdEN 0.27 Current. “Pe We 2 es ee Se ett eal attest altos 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —§.5 volts 


| TYPE 6DK6 
GRID No.3 AND INTERNAL SHIELD cate 
TO CATHODE AT SOCKET. 
GRID-No. 2 VOLTS =125 


———S>+— 
GRID-No.i VOLTS Ec 20 


MILLIAMPERES 


jm 
ee | 
ah 


PLATE (Ip) OR GRID—No. 2 (Ico) 


.e) 200 400 600 


PLATE VOLTS 92CS-985ITI 
6DL5 POWER PENTODE 


Miniature type used in audio output applications in 
automobile radios. Outlines section, 5E; requires mini- 
ature 9-contact socket,. Heater: ‘volts 6.3; amperes 
0.2; maximum heater-cathode volts, +100. 


Class A, Amplifier 
MAXIMUM RATINGS Spree tai Values) 


Plate Supply Voltage ..-.6...6-.... aerated ad rdut-hogaesale 550 volts 
Plated VGlItEee pee coc hn i es Mas GS ie eae aes oe of Bimal as eee 300 volts 
Grid-No.2 (Sereen-Grid) ‘Bapoly MOltag ? ies Seen See Sheree a cae 550 volts 
» Grid-No. 23. Violttarversart. Ans ok 1s SETS: Gebel etek se ee wien ee 300 volts 
Cathode. Currents sco ssc e oheil cil «6 ihc eee aa aie at cuales tay cis boat 85 mA 
Plate Dissipation <0. ce he Pe er a eee ei ctier orcs et over rote te 2.5 watts 
Grid-No.2 Tamprte 2.12 ee oe REE oe = AE ic eo 6 watts 
TYPICAL OPERATION 
Plateey oltage Wert oP Fee ck onc «een ss ips suce etee al nas 200 250 volts 
GridSNG2* Voltas eee se oe Ue Cane satel tele. e abagere 200 250 volts 
RMS AF Grid-No.1 (Controi-Grid) Voltage .......- 4,5 5 volts 
@athode-Bias? Resistor 20 eo. « Pee Pee oe omnis Opes nk a. 230 320 ohms 
Plate: Currenties: seperti ee ee PTE oC ap ee Paphos 23 24 mA 
Grid=-No0.2-. CUrrent | hoc niin Aud w ens teeiaees ies ele aes allem aedtianedatae 4.2 4,5 mA 
LiodditResistan cei a1 ure ad Sticks . eee 8000 10000 ohms 
Total Harmonic Distortion ...........6- ene eee teee 12 12 per cent 
PowerOutpu trie: iete OS aA oe Sad cies kts ws yale 3.0 watts 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation ...........- 2 megohms 
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See chart at end of section. 6DM4 
HALF-WAVE 6DM4A 
VACUUM RECTIFIER 12DM4A, 17DM4A 


Glass octal type used as damper tube in horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 13G; requires octal socket. Socket terminals 1, 2, 
4, and 6 should not be used as tie points. This tube; 
like other power-handling tubes, should be adequately 
ventilated. Types 12DM4A and 17DM4A are identical 
with type 6DM4A except for heater ratings. 


6DM4A 12DM4A 17DM4A 


Heater Voltage (ac/dc) :. 0.0.0. ccc cece ce eecccee 6.3 12.6 16.8 volts 
LE ed SE Co ee ey eee eee en an Oe 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) ..:........... = il 11 seconds 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak inverse PlatevVoltagg# |. W660. ee ee aries esss Uae s 5000 volts 
Pet ARG OO ELEN Eo oc ne ba cows cas csc baeestewct scene. 1200 mA 
PE ORO UCTENG mc iiss Gre vv tn heen ob pe be mic aWe oobi 200 mA 
Pe rea a Onn.) . BL, OR. BOCCONI rene 6.5 watts 
Heater-Cathode Voltage: 
Peak ivalierse. wk. we Wether sianee ar vesiteh ei enots wink uae one +300 —5000 volts 
MUCCAPe Vale”... we ee. Sa ES, - oo +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal seanning cycle (10 microseconds), 


See chart at end of section. 6DN6 


MEDIUM-MU DUAL TRIopE §©0©d ODN 


Glass octal type used as combined vertical-deflection- 
oscillator and vertical-deflection-amplifier tube in tele- 
vision receivers. Outlines section, 13B; requires octal 
socket. Heater: volts (ac/dc), 6.8; amperes, 0.9; maxi- 


8BD mum heater-cathode volts, +200 peak, 100 average. 
Class A, Amplifier 

CHARACTERISTICS Unit No.l Unit No.2 
en ACE. BOE ot lee cck ede cee 250 250 volts 
RRO CRE BO ieee os EL or asel gd oases Pid iehawsyeie eae —8 —9.5 volts 
PBB AtIONN BACLOL ics « or ameel cle ws ove mieat idstatuls AS 22.5 15.4 

Plate Resistance... (Approx:))). . cece os oo ee eee ss ileaeie 9000 2000 ohms 
MERC ONONCLENSE © 2... URGE. im~ sl ie . & oes: , 2500 7700 xmhos 
Re MTA 8h. oP ow are oo ge oe ciate esas 8 Al mA 
Grid Voltage (Approx.) for plate current of 10 uk. —18 — volts 
Grid Voltage (Approx.) for plate current of 50 wA-: c— —23 volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
eR OLAS Bees nee wre ose ocirecom can che ‘350 550 volts 
Peak Positive-Pulse Plate Voltage# ............... — 2500 volts 
Peak Negative-Pulse Grid Voltage Pet et » Aes, debe —400 —250 mA 
Peakwmeatnodem@urrent s1.:, 5 oece ko a kalee ie mameuwe : — 150 mA 
Average Cathode Current ....... RAK See ee he Nie oo 50 mA 
Pamie DISA DRI nn... 8. ee cleo le cae be oh ieaah oe “1 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For fixed-bias operation ......3.....0 0 cece ee tea oO pay megohms 
For cathode-bias operation ......... os heart Bian es £ 2.2, — -.  megohms 


# Pulse duration must not exceed 15% of a yertical scanning eycle (2.5 milliseconds). 
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6DQ4 HALF-WAVE 

VACUUM RECTIFIER eb 
Glass octal type used as damper tube in horizontal- 
deflection circuits of television receivers. Outlines sec- (2) QS Me 
tion, 183F; requires octal socket. Socket terminals 1, 
2, 4, and 6 should not be used as tie pcints. Heater: +H 
volts (ac/dc), 6.38; amperes, 1.2. 4CG 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate:iVoltacedt «seco the teus i zprs © Be eS Bie pages d+ ohtle eee 5500 volts 
Peake Pinte mCurrents eat sie ct icc carats tri) sie cele netemeriele (s wekeicunits isto nssmeleioere 1000 mA. 
Average Plate; Gurrenibiy eis «ai sbhrdge ess cece ed eee lease eer n ee ceee 175 mA 
Plate, Dissipation + 9.1) pode 60s aimee e 6 es ake ois le wm eieiede + «e picue ot ceiuaye 6 watts 
Heater-Cathode Voltage: 
Peak value neice parser alee ener cube taielale ashe +300 —5500 volts 
Average “VaAlUe® wise vine cuuncreusigen ions PE SRN CORE +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ...............4- 32 volts 


# Pulse duration must not exceed 15% of ‘a horizontal scanning cycle (10 microseconds). 


6DQ5 BEAM POWER TUBE 


Glass octal type used as horizontal-deflection ampli- 
fier in color and black-and-white television receivers. 
Outlines section, 21B; requires octal socket. 


Heaters oltaveu(ae/,de) enti ts eerste ele rere ne ele orice ieee este 6.3 volts 
aa ter Mar CRT oo Giclee co oe caug ons Gy eublio ig cue vl oueue eo) vias cen us ls oko dieaie arias 2:5 amperes 
Heater-Cathode Voltage: 

Pea ke Svs Lee ee a er ae aeidscal g SUDSNIES STS fo hel otec Rs gueele MNO Ne Regt eA es +200 max volts 

Avierare evValueyy. Lae Ete eek. Ga. AER AY. STIR, : AES OSS 3 eA 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid: AN Gidit6 grb late ec he as gaa ee oo cacaaca ta Bacar wrt ope en ener 0.5 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 23 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 11 pF 

Class A, Amplifier 
Pentode Triodee 

CHARACTERISTICS Connection Connection 
Plate Voltage) 4".%.....20)f2.". Oe 4, pt Sete aa Stan 70 175 125 volts 
Grid No.2 (Screen-Grid) Voltage ............... 125 125 — volts 
Grid No.1 (Control-Grid) Voltage .............. 0 —25 —25 volts 
Amplification Factor ....28ie8. 5.2. och sh we os es — 3.3 
Plate Resistance (Approx.) .........0.e00ceeeee —- 5500 — ohms 
TransconductanGeg dg cilrsc ck ee thewlis lah olet Blames ousuels % 6 — 10500 — pumhos 
Plate Current. AP sb. wols cette ces Sak seh bee Be asthe 8 550* 110 — m 
G¥id-Now2”* Current” “32. (War ee co an toms PE 42* 5 — mA 
Grid-No.1 Voltage (Approx.) for platemA = 1. — —b5b5 — volts 


e Grid No.2 connected to plate. 
* These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


PIG PIRGS) Vi GOERS e ioe cect PRP ene ct ae Dus cheshccnicb de to tecaiteh on oh ohich ow eh oF sfbet ot oh nto eMtoen itiatie 990 volts 
Peak Positive-Pulse Plate Voltage#. 2... cee cb acundeevecnbe vee 6500 volts 
Peak? NegativesPulse: “Plate Volare wis a coc devant or otic an ncn or ot op ee) tek delaras —1100 volts 
DC Grid-No.2 (Screen-Grid) Voltage ...............0-sseceeewsne 190 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ........... —250 volts 
Peak 'Gathode Current, .geiaec cov iice oa pole leo siea sae es ss eee 1100 mA 
Averacve..\Cathade .Currenti a. oie) cue. adise tk cs su bis @ © sve alc ess Ahan 315 mA 


Grid-No.2 Input 
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ee een One he escaiers arene eaveresvors vies CO, Ags 24 watts 
Bulb Temperature (At hottest point) 22.0: .. 0506000. ccc eee ees A 220 °C 
MAXIMUM CIRCUIT VALUE ; 

Grid-No.1-Circuit Resistance, For grid-resistor-bias operation .... 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* A bias resistor or other means is required to protect the tube in absence of excitation. 


PLATE (Ip) MILLIAMPERES 


PLATE(Ip) MILLIAMPERES 
GRID-No. 2 (Ico) MILLIAMPERES 


) “100 200 300 400 
PLATE VOLTS 92CS-9309T 
Refer to chart at end of, section. 6DQ6A 
He fie 6DQ6B 
; GN BEAM POWER TUBE 12DQ6B, 17DQ6B 
sare) Glass octal type used as horizontal-deflection-amplifier 


tube in high-efficiency deflection circuits of color and 

black-and-white television receivers. Outlines section, 

rOnNY OF 20; requires octal socket. This type may be supplied 
(8) with pin 1 omitted. Types 12DQ6B and 17DQ6B are 


NC bs identical with type 6DQ6B except for the heater 
6AM ratings. 
6DQ6B 12DQ6B 17DQ6B 

Heater Voltage’ (aes de) © aol iis ec eye's wictelele os A 6.3 12.6 16.8 volts 
RCA TOMO UPTO WR fs occiere avers Greta ta ang tatansverongrenas ies 0.6 0.45 ampere 
Heater Warm-up Time. (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 

Pear) Set Deny Ae oS Se ee ae rn ee +200 max +200 max +200 max _ volts 

EV CLA GOGH NLC ssrA ochosicieeshnoilh alps dcouianboabouicipasld BY NEI ns» 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) 

Reet Fate Ee) di As so o heeuestan hak eae 0.5 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 15 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .2....... c 7 pF 

Class A, Amplifier 

CHARACTERISTICS . 
Pinte voltagere &.34..L), : Boer eee coos tee: = SEHR 60 250 volts 
Gtid-Now uweitage \h Nw. Ab aes dale Re ede de 150 150 volts 
Grid-Nois we oltage. Noo NGA. Ac. be bok s dose cua bees 0 —22.5 volts 
Plate Resistance (Approx.) 1.0.0.0... 00.0000 bce eens — 18000 ohms 
Transconductance ...........058. Aeeiciaipe PRR cue. sn oo AEORRS ao 7300 uMohos 
JAE ce ps CAL Wig ey 78 ol a, a A SW 345° 65 mA 
Grif-NOse MCULTETIC LS. hn natal Meh ins es hee eo ode des é PAS 1.8 mA 


Grid-No.1 Voltage (Approx.) for 
grid-No.2 volts = 150, plate mA = lI, 
REEVES) Se LOT ete OES Regrinienicmeme: <p trdld vorncganesraal ts iekarrayehsits —_ —42 volts 
miatevolise = O000. poi. chk A. at Ohh oe — —100 volts 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 

ete 18te-Duppivery cltagwe GEA: .. sch . . mele «0 Gable ww Sell oo SUENID  Wleiae 770 volts 
Beak Positive-Pulse’ Plate Voltawe# .20..00.206.0G6.. ices e od 6500 volts 
Peak Negative-Palse™Plate Voltage 2 ino. soso sna www iccas saldeste sae —1500 volts 


PLATE MILLIAMPERES 
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DC Grid-No.2 (Screen-Grid) Voltage ...........: cece eee eee ett 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage .......,...+--5-e seer erent —330 volts 
Peak Cathode Current .............. 1 el aye ere wallet ene A, OO ia yh 610 mA 
Average Cathode Current 2. ce ice et te pene te ee tne eee 175 mA 
GTTdS NOl2 Bln puts woes ee er rte carrie a orienta tests are teae sian Mo eye — 8.6 watts 
Plates. Dissipationen sateen sepscencce beep ere gem Sale ol-lebe > Sraeqepereme waite 18 watts 
Bulb Temperature (At hottest point) ...........5- 22 seer eee reese 220 - °C 
MAXIMUM CIRCUIT VALUE ~ 

Grid-No.1-Circuit Resistance for gvid-resistor-bias operation ..... 1 megohm 


# Pulse duration must not exceed 15% of a horizontal seanning cycle (10 microseconds). 
eA bias resistor or other means is required to protect the tube in absence of excitation. 


6DR7 


10DR7, 13DR7 DUAL TRIODE 


Miniature type containing high-mu and _  low-mu 
triodes; used ag combined vertical-deflection-oscillator 
and vertical-deflection-amplifier tube in television re- 
ceivers. Outlines section, 6E; requires miniature 9-con- 
tact socket. Types 10DR7 and 13DR7 are identical with 


type 6DR7 except for heater ratings. SHF 
6DR7 10DR7 13DR7 

Heater Voltage (ac/dc) .......2.-2--veeeeee 6.3 9.7 13 volts 
eA tei CULLEN be ore Na erence arene eeer op eters 0.9 0.6 0.45 ampere 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 

Peale gave lue meee A ae crete erekete el eel aiele ue eens +200 max +200 max =200 max volts 

Averacel value. .2.0..5..2.3> peta aoe © Sock 100 max 100 max 100 max ir voits 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 Unit No.2 

Grid MLO LA TOME 5 ck ke nc oes ce heals elena cata areata s 4.5 8.5 pr 

Grid to Cathode and Heater .................- APs 5.5 pF 

Plate to Cathode and Heater ....... Ree Rain oe 0.34 1 pr 

Class A, Amplifier 

CHARACTERISTICS Unit No.1 Unit No.2 
Plate’ -VGltae ee ee er eee ee ee ee eee tn ee eae 250 150 volts 
GridieiVoltaret:. 225 Sere. seie. See aes (LBS. 3 —17.5 volts 
Amplifications fF actot, ener rte s: ie al > eck cee 68 6 
Plate Resistance (Approx,) .....- 4.5 0..0.-2-4--+-- 40000 925 ohms 
Transconductance ..........05. PEAS RE Cae deh 1600 6500 jemhos 
Plater CurrentVewn, 4 eee woe et Pea e PERE eae es 1.4 35° ; mA 
Plate Current for grid voltage of -——24 volts ........ —— 10 mA 
Grid Voltage (Approx.) for plate current of 10 vA —5.5 — volts 
Grid Voltage (Approx.) for plate current of 50 wA ~- —AA4 volts 
14 


TYPE 6DR7 
UNIT No.1 


= 


€ 
ae 
ANN 
VAN 
N 
We 
re 


PLATE MILLIAMPERES 


\ 
\ 


200 300 400 (6) 100 200 300 400 
PLATE VOLTS 92CS-9912T - PLATE VOLTS 92CS-9913T 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Vatues) 
Dove Alem VOUAB ES. neih Cs sien oes oh oon sub oh oe he 330 275 volts 
Peak Positive-Pulse Plate VoOliGeee... Gig ancien eee —- 1500 volts 
Peak Negative-Pulse Grid Voltage ..............++- — 400 —-250 volts 


TECHNICAL DATA 


(9) wie 6: fe) iia, wi ini <0) oe) 74 LoS Ohi me oI OS 


RTM IIRTIOM ck ale ao cb eo eek ce 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 

For grid-resistance-bias or cathode-bias operation 


2.2 


233 

15 mA 
50 mA 
"i watts 
ee, megohms 


# Pulse duration must not exceed 15% of a vertical seanning cycle (2.5 milliseconds). 


INDEX =LARGE LUG 
@=PIN CUT OFF 


12AQ 


remter Vormee (ac/de) . 26... 0.5 ck Ait «Ae on earns 
ERIC Gir. kc cp e vcs ures tus cuacnccse 
Heater Warm-up Time (Average) ................... 
Peak Heater-Cathode Voltage ...................0-8. 


Direct Interelectrode Capacitances (Approx.) 


RTMOEREOMEII AGO DW oo occs cf etee vo be ea Caaed odies 
Grid to Cathode, Heater, and Shell .............. 
Plate to Cathode, Heater, and Shell ............. 
ALO MCG MO AL NOE. acy je: hei Sion oo Gyulb eevee cuehs oa eow is 


HIGH-MU TRIODE 


Nuvistor type used as grounded-cathode, neutralized 
rf amplifier in vhf tuners of color and black-and-white 
television and FM receivers. Outlines section, 1; re- 


8 
+100 max 


a | 


ee 


Fe als ies godin: viele tet 


Pesaro Kee lone! Le e145 Iw: 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


Reeecouppiy Vaitare ....,,,40f es dete awe 
Miatemvioltage: is. . 2 . dese sysertten. boo Jes hoeols oem eM 
Grid Voltage, Negative-bias value..,................. 
Grid Voltage, Peak positive value ................... 
CAimoGemOMmrerentte. Ser.) h Soe etre ee ek ow ee a 
Pla Len DisSIDA LION Ce LOLOL ersten 


CHARACTERISTICS 


Plate Supply Voltage ............... LL Bens Sec ah ee ee 


Grid Supply Voltage 
Cathode-Bias Resistor 
Amplification Factor 


Transconductance 


PLATE MILLIAMPERES 


Plate Resistance (Approx.) ................-.--0 00. 


Bis Me GE, maid 1K bd: 0 A. 8) 9 Gp ©) 9. inp 9 Nel er PMs! Sie 6,00 Who) wae 


Pee OREeR Ee TT ee od, We. Pm. 


«0 Wo. @ le), 6ip. ish ete es 


Oy 6) (4) is etl \s) ec4) Sy.p0 ew 


Cr 


cee eee ee eos ee 


ee? 


a eye si '9) ie) ol oR is 8) wr ie 


exe! fovie: ele: (Biel wise) couse 


ee 


200 240 280 
92CS-11209T 


6DS4 


2D84 


’ 


quires nuvistor socket. Type 2DS4 is identical with 
type 6DS4 except for heater ratings. 


6DSA 
3 volts 
AGI) amperes 
— seconds 
+100 max volts 
0.92 pr 
A.3 pF 
1.8 pr 
0.18 pF 
1.6 pr 
300° volts 
135. volts 
—55 volts 
0 volts 
15 mA 
1.5 watt 
110 volts 
volts 
130 ohms 
7000 ohms 
9000 umhos 
6.5 mA 
—-5 volts 
—6.8 volts 
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TYPICAL OPERATION 


Plate .Voltdwe*- hes, tt ie: 2 Oss hg ee ete He oe Pee eee eS 70 volts 
Grid#SupplyiVoltawenws . uo Se ab omens ete s oF OM mE UES i Oe eR , 0 volts 
Grid’ SRes istorii eH eis ais 5 Waals wal ol eage oe Nas cal ye 47000 ohms 
Amplification FHaACtOR so. 34 od dibs 6 aioe ie hoo Sin ahclts Get ne ee ere ane eeheds 68 

Plate. Resistancea( Approx.) hs. oo < =k sameeren eye teas Peeedl depen nek Oe 5440 . ohms 
'Transconductanees: oe Be eienek . CE oe casio crepereiaa kena. s etnies amo 12500 “Mmhos 
PlatedCurrent! far 2e S15 Meso. SOUR ASe eT OD, ee) TR Mi mA 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance:® 
FOr fxeG- DIAS MODELER TION oe Sts Mr erns eee ae Toe eee le cree arene ts 0.5 megohm 
For: cathode=bias operations >< .20. 126 ae ea a Yay ea megohm 


° A plate supply voltage of 300 volts may be used provided a sufficiently large resistor is used 
in the plate circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 
® For operation at metal-shell temperatures up to 125°C. 


6DS5 BEAM POWER TUBE 


Miniature type used in the audio output stages of tele- 
vision and radio receivers. Outlines section, 5D; re- 
quires miniature 7-contact socket. | 


Heater. Voltazen(aesdac) Ahi the cis mesic ene +o aan Sle wive Mode ous ee 
Heater Curren tic ieee ee ie CU) PRR GoW COLOR are ye OE ebegh dye Csuye re Tomas 
Peak Heater-Gathode: Voltawe (oe. win dncs ce ls oe bb te eee 
Direct Interelectrode Capacitances (Approx.): : 
Grid -No.1i:to% Plate’ .mee eolevame si Pema a cect eg 5 Se eee 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


IPIATESAVOlLA CED FEE nee ois ois le Rod ie GI A Re end: sain aptecouslrecaucates Mee) once 275 volts 
Grid-No.2))(Sereen-Grid) | Voltage 2.055... 4.\20 4 0. eee pails volis 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Pinte? Dissipation bask. 5/25 ces pA auch etd ALS Om Abe ws ache, 4 9 watts 
GridENoe2 kn puter ee Hes Be ae a ee se Se te day boas 3 ae 212 watts 
Bulb Temperature (At hottest. point)... 6. .0:.. 62 0tins essen: PHS 250 °C 


| TYPE 6DS5 
| GRID-No.2 VOLTS = 200 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 
(o2] 
fo) 


40 
20 
Oo {00 200 300 
PLATE VOLTS 92CS-9292T 

TYPICAL OPERATION AND Cathode-Bias Fixed-Bias 
CHARACTERISTICS Operation Operation 
Plate Supply Voltage ................ 200 200 200 250 volts 
Grid-No.2 Supply Voltage ............ 200 250 200 200 volts 
Grid-No.1 Voltage: ...2...2. 0.465 Ren. . — — —7.5 —8.5 
Cathode-Bias Resistor ................ 180 270 co -—— ohms 
Peak AF Grid-No.1 Voltage .......... 7.5 9.2 7.5 8.5 volts 
Zero-Signal Plate Current ........... 34.5 OL 35 29 mA 
Maximum-Signal Plate Current ...... 32.5 25 36 32 mA 
Zero-Signal Grid-No.2 Current ....... 3.5 3 a 3 mA 
Maximum-Signal Grid-No.2 Current .. 9 9 9 10 mA 
Plate Resistance (Approx.) .......... 28000 28000 28000 28000 ohms 


Transconductance ..........cccceces 3 6000 5800 6000 5800 “xohos 
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Cathode-Bias Fixed-Bias 

Operation Operation 
Rosa Resistance |... . oo aoc ow cg 6000 8000 6000 8000 ohms 
Total Harmonic Distortion ........... 10 10 9 10 per cent 
Maximum-Signal Power Output ..... . 2.8 3.6 3 3.8 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Wee SPO ISs  ODeraLion , ......060000e0eccedceccceced Sta aet we aueser A 0.1 megohm 
megohm 


1.0 
BEAM POWER TUBE 12DTS5 
Miniature type used as a vertical-deflection-amplifier 
tube in television receivers employing 110-degree pic- 
ture-tube systems. Outlines section, 6E; requires 
miniature 9-contact socket. Type 12DT5 is identical 


SHN with type 6DT5 except for heater ratings. 
6DT5 12DT5 
PIR LOTs VOMBLE. (AC/AC)- noo cecsccc core ote OE. SO TOBE Ue. SE 6.3 12.6 volts 
PCA Cer CULren ts eee. csc ccscecscseccce eo RE. 6, ROE, ot 1.2 0.6 amprees 
Heater Warm-up Time (Average) .................. —_ 11 seconds 
Heater-Cathode Voltage: 
Peak valve nes oye 2 Oo. Se ee An, eee +200 max +200 max volts 
everege wate. SINE, FB SEs gee tele on 100 max 100 max volts 
Class A, Amplifier 
CHARACTERISTICS 
ET eh Se i ee ee 60 80 250 volts 
ipenGs 2 Votlage .....fissesci dies teee Pm ie: 150 250 250 volts 
Grid-No: is) Voltares =. cioccieusttaser bec Oe 0 0 —16.5 volts 
PMMSCOMMUCIAMCE. on. ib bb blk ehlbl eset —_ — 6200 umhos 
MEM eh oes oa pes oe oe ee 95e 195¢ 44 mA 
aero. Current oo: s2rertssireerccecrsse BS 8.5@ 19° 1.5 mA 
Grid-No.1 Voltage (Approx.) for plate current 
ME i ee ee Ee a — —35 volts 


¢ These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


EE IRE FO Serhoc N ia hes cee oe ce welaenehoebniwenene 315 volts 
Peak Positive-Pulse Plate Voltage# .... 02.00. co ccccccccccccceucce 2200 volts 
Grid-No.2. (Screen-Grid) Voltage -.. 0.02... 000 c cece cee ccc ween 285 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ............ —250 volts 
Peas Catuede Current ....2.550Abe 1... 9S 0e.t. Lar AIS... 190 mA 
: em areme: CUTTCTE coos bk ide sk ww coe he a dime bcc becom 55 mA 
Rint omeIOneOnN 2 |. JANIS, AIDIRIVIOO? PR Olney ef 9 watts 
PRs PODOELONS FS 5 coh foes De aS PND KER TR Pace Bek os 2 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ................%4. daratakes . hts Ee, 0.5 megohm 
| Por, cathode-bias operation a. . vic. sa ce ood de evs oh wviewu. fore y: 1 megohm 
| # Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
Refer to chart at end of section. 6DT6 


6DT6A 


SHARP-CUTOFF PENTODE 3DT6A, 4DT6A 


Miniature type used as FM detector in color and black- 
and-white television receivers. Outlines section, 5C; 
requires miniature 7-contact socket. Types 3DT6A and 
4DT6A are identical with type 6DT6A except for 


/ 
i 


} 
} 


| 7EN heater ratings. 

3DT6A ADT6A 6DT6A 

me Heater Voltage (ac/dc). 2. onic coe ebb eats ween 3.15 4,2 6.3 volts 
Puprmeeter Curretit. +...) 0... eee oe cam ee 0.6 0.45 0.3 ampere 
| Heater Warm-up Time (Average) .......... 11 11 — seconds 
| Heater-Cathode Voltage: . 

RODE UC Pets Sit eee OBR! oe eee +200 max +200 max +200 max _ volts 


PEVEPAPOMTVANIO§ © 1.0 coe ee duds coo en sees 100 max 100 max 100 max volts 
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Direct Interelectrode Capacitances (Approx.)* 

GridtiNo.! to SPlate ee ae lo See Ce ee ps misuekets ise ego eye pekeiere 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Pnternal ss SHield eyice etek cae me tie aie eae oe uu decoucicde ta eo Rane 

Gride NOS etOre Aten es bcuseae foot ee otin Wasae te else ee OR asus ae eer ace 

GridimNosbitomGrids ¥No:3 oo.s Re i ie ae eee ee eee bos alienate F 

Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, and 

Internal (Shield «.c vpccaseawe vee ke oda ede gs Keo ores eee 
* External shield connected to cathode. 
Class A, Amplifier 

CHARACTERISTICS 
Plate, Supply Voltage) teal aaah ince Gueie . eer Cee ee eae 
Grid, .No.3 | (Supp LessCh, Grid ic pecucpwor papas. nausea eet ieee Connected 
Grid-No.2 (Screen-Grid) Supply Voltage ........... eee ee eee eee 
Cathode-Bias i Resistori¢eae. «  parteeeaeer |. eve eR. «RAIL eee. 
Plates Resistances aA DDrOX.) abel ng ee le ieee eee © kelecace a eluate ans 
Transconauctance; “Grid No.1 4to Plate’? . “ferry ci... en wee 
Transconductance, Grid No.3 to Plate ......0..... 00. see ee nee 
Pils fect CULT G6 iho er Ge Pel les ed re nee a Siete dei Ca shteg oe ten lov scene wee 
Grid-Nov2s, Curreniee es Ee 6 oe etek Goal co conte is seslanetoletalere sie eae 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ........ 
Grid-No.3 Voltage (Avprox.) for plate current of 10 wA ........ 


FM Detector 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate. Voltagwe. oo cicicc oc cswisls ass os PREM E POURED EDS (AE OGL age s 05,2 0 os © eee 
(Ore Toea ramsey | Aonntee aye, QUeeietved ald ace Gln) mnt arecaiaes G Ceeeraies Cau ntnre sieges cet O d.5 
Grid-No.2 Supply Voltage 
Cri Ga NiOe Oma O1EADes eRe cos so PRAREES Fadia OS elke sens age Bes eal oeodi ge scale eee 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 
Plate Dissipation 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ...........5.0.0..s%005 
For grid-No.2 voltages between 165 and 330 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
Forefixed-bias| operation . «6.0.00. ««.cremeepcty- aie). SENN fe biee .Eekewe 
For cathode-bias operation 


eVisl lei ga) (0: RSMo lor. 6 Aeiyei selec) 1e) Je ne gedlcs: 6, 10) 16 Jove 50) (ese) eee us ee ele. 8) 1s 


re 


Pilar s:laiolsaice seiie Te is) (80 ie asus Je lo: Hel 1e\ Jo'jio) dns Gow Jot uelle je gei de (o 16, ce A6ige [ie [wii forge Lelieige ge ese 


eeoceeeersevce 


6Di8 


12DT8 HIGH-MU TWIN TRIODE 


Miniature type used in radio and television receiver 
applications and in push-pull rf amplifiers or as fre- 
quency converter in FM tuners. Outlines section, 6B; 
requires miniature 9-contact socket. Type 12DT8 is 
identical with type 6DT8 except for the heater ratings. 
Except for heater and heater-cathode ratings, inter- 
electrode capacitances, and basing arrangement, these 
types are identical with miniature type 12AT7. 


6DT8 

Heater Voltage (ac/dc) ......... aS ie 53 oer Aas 6 het ate 6.3 
Heater *Currentt ont occa ces ae ee Gieetoce eo 05 RNS 0.3 
Heater-Cathode Voltage: 

Peale va lite cates cape caml eaters ais, scapes store iene tobe ieee ome +200 max 

Average value iris? . Ay tot oA ee ae oe 100 max 
Direct ee Capacitances (Approx., Each Unit Except as 

oted: 

Grid to Plate 2.0% 2. ..c5s Ss sidednonetete ted: «|: apmbag eee eres eh iey oa 

Grid to Cathode, Heater, and Internal Shield ...............%. 

Plate to Cathode, Heater, and Internal Shield ............ i 

Heater to, COathodeuec. = civics eS che hs Se oes Dae tat er lee elaee ire 


Cathode to Grid, Heater, and Internal Shield (Unit No.2) .... 
Plate to Grid, Heater, and Internal Shield (Unit No.2) ....... 
+ With external shield connected to grid of unit under test. 
e With external shield connected to ground. 
* With external shield connected to cathode of unit under test. 


TUBE MANUAL 


0.02 pF 
5.8 pF 
1.7 pF 
0.1 pF 
6.1 pF 
150 volts 

to cathode at socket 
100 volts 
560 ohms 

0.15 megohm 

1350 pumhos 
515 pmhos 

1.55 mA 
1.8 mA 

—.2 volts 
—4.2 volts 
330 volts 
28 volts 
330 volts 
See curve page 96 
volts 

1.7 watts 
1.1 watts 


See curve page 96 


0.25 
0.5 


megohm 
megohm 


9AJ 
12DT8 

12.6 volts 
0.15 ampere 
200 max volts 
100 max volts 
1.6* pF 
2.1% pF 
1.6* pF 
3e pF 
5.3f pF 
2.8F pF 


TECHNICAL DATA 


INDEX = LARGE LUG 
® = SHORT PIN 


12EA 


Heater Voltage (ac/dc) 


Heater Current 


re) 


Heatee ee fo 198 Fp ORE Meee evel a", . ayes. c 
Peak Heater-Cathode Voltage 


Ke48\ 8 8 Se Oo ee eM «oe a fete 


yee aire! (05 f0T 1eivise iota), eles igi ie) 63-@' (6. et we 


Direct Interelectrode Capacitance (Approx.): 


Grid to Plate 


Plate to Cathode 
Heater to Cathode 


HIGH-MU TRIODE 


Se hate ora) er ete ee oa Te) Siete NG, Re cal Te) wr wi (8. We le) fel 8) 1s a). Beis ele ie wal ol st @ we 


Grid to Cathode, Heater, and Shell 
Plate to Cathode, Heater, and Shell 


eo 


wim Oh 8) Wipe ey IEG) e, (6) 1a 18. ea hn impre, To) Sees) el Wr ellie: "syah;el ie) Gh) Wine, (8) 1b! “si ww eye Ww: fe. wi c'wl 


Ge LOm Ce ChOGGs 3.5 5 AEN, Seeetk TSR CR WEE La dks Ee Lae 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


Plate Supply Voltage 
Plate Voltage 
Grid Voltage: 


ee i) ‘OMT Aw ING, Te: Tote) 9 td) ha: oat da) ferro Ve) eye isl (0° ay eide! on iat a:ie e teh ted aoe Bol” aa mare 


Negative-bias value 


Peak positive value 


Plate Dissipation 
Cathode Current 
CHARACTERISTICS 

Plate Supply Voltage 
Cathode-Bias Resistor 
Amplification Factor 


Plate Resistance (Approx.) 


Transconductance 
Plate Current 


cMRREUKS (© 8 = © Sey ee eile. (ee; ¥ (9) s vi stele Yehie,/6 = er ol piesa wo 6) eielinieLetere es «lie pel © 


pa Teh Bian SING) Fer 6 Biel © tol er site eh piel Ghd eee ee 6 re a ee Ai w leheliths ele fe 


Stiomietees wireil bile "ni ielsie) inset inile/ a €.\sie. Jers: lei /Wiilepie ies te ae aca! (@) @) SU eet a nie” eine! Ae la nel ey S 


Blas onal & © © 6 0 felivige, (anise 4) @ © ive 0% 6 blo © » © 6 0 a oie 06 6 Ba © 0 8 oe ve eo 


Bien 9G) 8) 0) 0, 0 (0 4) © @ (ee) ne) od 0 © oe 0 6 6 wee bake) mbes wiles yeh ielis penien 6 tel 


C ¥ 0 6 8 0 se a0, 0 © 0:16 © 6 0 0 10) 6 0 Ue Pa ations Shel se we ferie releases Keke cujaleiits, 


ot We 0) 0) WMO, 4) 6) 0) Be) al auia.§ 6. Jel si8) ie: ies) © owe le esvl 6. clip «0 tale Wears, a- ea. 6. \s) 


_ PLATE MILLIAMPERES _ 


50. 100 


PLATE VOLTS 


TYPICAL OPERATION AS OSCILLATOR AT 950 MHz 


Plate Voltage 
Grid Voltage 
Grid Resistor 
Plate Current 


see e 


aE ¢. ie) ca 7616) eke a) 8) (BM. (or Fal 6. Bo KO 0/6, 1.8: &6\ lef ne. f 0. ie) le ae ea) OA Bye © ® os ai we 


Gus e apa) ee 6) uy Oem ie ee seve a Ba #0 oO) a) ss! eee Me 86) Wee 18 2) 0 6 & 6 0 0 a 


coer ee ee eee 


150 200 250 
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6DV4 


Nuvistor type used at frequencies up to 1000 MHz in 
uhf oscillator stages of color and black-and-white tele- 
vision receivers. Outlines section, 1; requires nuvistor 
socket. Type 2DV4 is identical with type 6DV4 except 
for heater ratings. 
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MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance :° 
For® fixéd=bias operation oe i. sales rece ye toe nae a sae © 0. 
For cathode-bias operation ........ 0... cee ee eee teen eee 0 


¢ For operation at metal-shell temperatures up to 135°C, 


6DW AB HALF-WAVE 
VACUUM RECTIFIER 

Novar types used as damper tubes in horizontal-deflec- 
tion circuits of color and black-and-white television 
receivers. Outlines section, 11D and 30B, respectively; 
require novar 9-contact socket. Socket terminals 1, 3, 
6, and 8 should not be used as tie points; it is recom- SHP 
mended that socket clips for these pins be removed to reduce the possibility 


of arc-over and to minimize leakage. These tubes, like other power-handling 
tubes, should be adequately ventilated. 


Heater Voltage (ac/dc) 22. ...mar eee es oo ome eeeeeeee mA\. eoaRes iene 6.3 volts 
eaten CULPen tM ree ola Peep Hae etaceescatela nets: eae in, cra lakex exes ie eyarens Je2 amperes 
Direct Interelectrode Capacitances (Approx.): . : : 
Plate to.Cathode and Heater oc iiie cc cis eyes cc = slatdles lobes olaebe 6.5 pF 
Cathode to Plate and. Heater’... 0 oe nc cee tte ee ee awe 9 pF 
Heater=to. Cathodes ros Faroe pee ene re ee are alal ahaa stele 2.8 pF 
Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) ; 
Peak Inverse Plate Voltage# (6DW4) ...... 0... cece eee ee 5000 “ £ volts 
Peak Inverse Plate Voltage# (6DW4B) .......... 0c ccc eects 5500 volts 
Peale Plate! Current once. ec Re es, 5p area, «ole ates ; 1300 mA 
Average Plates Gurrentis. pre. 2 te ee ees ele eee See tte ee 250 mA 
Pls teas DISSIPATION ote 4 hs de tal lets ery een eee ee fete test fon ere 2% e 8.5 watts 
Heater-Cathode Voltage: 
Peak SV alae, eee eke ee tae teeta tener tate ete +300 —5000 volts 
AVerage VAIO eee rete oe ee tedies) onerel © edeweaelic ange fae a +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .............-.05. 25 volts 
# Pulse duration must not exceed 15% of a horizontal seanning cycle (10 microseconds). 
6DW5 See chart at end of section. 


6DX8 


FCLBA _ SHARESUIOFF PENTODE 
ECL84 ; : 


10DX8 
10DX8/LCL84 
Miniature type used in color and black-and-white tele- 
vision-receiver applications. The triode unit is used as 
a sync-separator, sync-amplifier, keyed-age, or noise- 
suppressor tube. The pentode unit is used as a video-output tube. Outlines 
section, 6E; requires miniature 9-contact socket. Type 10DX8 is identical 
with type 6DX8 except for heater ratings. 


6DX8 10DX8 
; 6DX8/ECL84 10DX8/LCL84 
Heater), Voltave::(ac/de): Tia ee ee cous 6.3 10.2 volts 
Heaters:Curretit.iees. . fection, 28. Seed. Seeks. 0.72 0.45 ampere 
Peak Heater-Cathode Voltage ............ 000.0 ee uee +200 max +200 max volts 
Class A, Amplifier ' 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 

Plate: Supply i VOltaw © 39 wecoven esaarcice ashag meer ae -nsaeinteeh tree 550 550 » volts 
Peak Plate Voltage, with maximum plate current of 


ONL eA s BAe SS PS, ES EES, te ooo 600 tile Se volts 


TECHNICAL DATA | 239 


eee TARO oe haa css ee Bw eee j 300 300) LC volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550 volts 
Ge NOR VOILAZG . cect bh t vice eee ae cee — / 300 volts 
WERE MOCER OUP OT GY ice ohri eh wee edo larval rare ees e kts cares bisele 12 40 mA 
Plate’ Dissipation ... 05.6... k eae bese h dhacebete kegs tbe sa tag 1 4 watts 
Grig-No:2 Input)... 0.060.543 SPL e a a. Medd hte doh ee & ion 1.7 watts 
CHARACTERISTICS Triode Unit Pentode Unit 
Plater-voliage, ........0. 44 SRESO. 200 170 200 220 volts 
Grid=No:2 “Voltage. ..: ccs heli. ep )s — 170 200 220 volts 
EMINOST AWOLLAZ OL. . oo. ailstcck «cs aa tes —1.7 —2.1 —2.9 —3.4 volts 
Amplification Factor .......:......... 65 —~ — — 
Mu-Factor, Grid-No.2 to Grid-No. pe As ae — 36 36 36 
Plate Resistance CADDTOX. oy. ‘ —_ 0.1 0.13 0.15 megohm 
Transtonductance .... 0.055094 2 oe. 4000 11000 10400 10000 umhos 
Plate™ Current *. : .. 2. ,aetes d's ees ion. 3 18 18 18 mA 
Grid=NovemCurrent. ...... 0c... et le res — 3 3 mes mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1- Circuit Resistance: Triode Unit Pentode Unit 
For fixed-bias operation .....,........c0ececeees i) 1 megohm 
For cathode-bias operation ................5.... 3 2 megohms 


® With maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 


6DZ4 


MEDIUM-MU TRIODE 2DZ4, 3DZ4 


Miniature type used as a local-oscillator tube in uhf 
color and black-and-white television receivers covering 
the frequency range from 470 to 890 MHz. Outlines 
section, 5B; requires miniature 7-contact socket. For 
curve of average plate characteristics, refer to type 
6AF4A. Types 2DZ4 and 3DZ4 are identical with type 
6DZ4 except for heater ratings. 


: 2DZA4 3DZ4 6DZ4 

Heater Voltages (ac/dc) is. .oasjas. focal. lotaven 2.35 3.2 6.3 volts 
Wiener UPTO tb kis Poe wakes oe ues wah 0 0.6 0.45 0.225 ampere 
Heater Warm-up Time (Average) ........... 11 11 — _ seconds 
Heater-Cathode Voltage: Y 

pea a AUTO Ft A et eS) ace oll eR soe al Seen +180 max +180 max =+50 max volts 

Rverage. value 2...) te ths ee eis 100 max 100 max 25 max volts 
Direct Interelectrode Capacitances (Approx.) :° 

EU ACIELOR DG CG ie 07,3052 Melek Rac eme. ich one ee GaE SE. «cert epieeibabset s aieeu eur sdees 1.8 pF 

Giidetoecathode and: Heater cigs os PRs ae cus Choe wtise, ov ee 2.2 pF 

PiatestoeCathédetand? Heater: ... A. R08.” SOOM. Py 1.3 pF 
° With external shield connected to cathode. 

Class A, Amplifier 
CHARACTERISTICS 
leliones Si epolhien el titch 4 a ce Se ee PT OAD a re aS en ae 80 volts 
Perel soe main Mae eee pT Ay ee inact acy), die! elaist yoke he cee bs 2700 ohms 
PEMMCaTAONINEMCLOP ooh a Oe tears Bt Ne Ess ln® bs et a4 
Deeemmeesrance. CANDTOX.)” Oo ce Aue a ede eo 2000 ohms 
PL hegseGuauctanicaad, > Some. Sete tis ee Pe, WR Se Oy hare CESS 6700 umhos 
Ticccm@errent ite. sat. Ae Lie! Bae oo oe co aS, 15 mA 
Grid Voltage (Approx.) for plate current of 20 wA ....... SRN eg —11 volts 
UHF Oscillator 

MAXIMUM RATINGS (Design-Maximum Values) 
ES Sat ere. nie rct Ns a oe ey ce a) oS es Ne 13 volts 
Grid Voltage, Negative-bias value ............ 0. ccc lee ee ees —50 volts 
NES TER Rb ae co yh ele ehh baa NEN a Rai aR (eee nO. 2 mA 
ROMER OE LON CRE Sere eee ee ke ee ee ie en alee aps chars bak ol AY mA 
LELEDORE:  |SOMBIST WNT 11 le eae nan gb aC ete eg ge Neo Eas cr 7 ak A watts 
TYPICAL OPERATION AS OSCILLATOR AT 1000 MHz 
Pia supply voltage: 8). OO SEP, Pee ee Oe ey 135 volts 
PrP FeCMIBLA NCE wich So. ae. ee ecw caus recuse 2700 ohms 
REIGN SUCSISCOINS Fo. coo vb adhd Cebu nnl IBLE Re) Eycncw ed eetey Poe tae ee ae 10000 ohms 
CETIESN2s. OST ERIESTT( HR 2 SRILA aes Senn Be De Oe i 4S Slee) Fo a ea 15.5 mA 
Cara current/o(Approx. iss aco, , ees IR Oe ee eee ia 800 uA 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
HP KEE IAS OD CTA GION co, 5 6c hus ao eaoie ec oe tracert dieu e dithe tte Not recommended 
For cathode-bias operation ........0...ccc closes ce cececececne ; 0.5 megohm 
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6DZ7 Refer to chart at end of section. 

6E5 ELECTRON-RAY TUBE % oe" 
Glass type used to indicate the effects of a change in a 
controlling voltage. It is used to indicate accurate , Uf 
radio-receiver tuning. Outlines section, 13H; requires nr) (s)k 
6-contact socket. Heater: volts (ac/dc), 6.3; amperes, aS 
0.3. For additional considerations, refer to Tuning (1) () 
Indication with Electron-Ray Tubes in Electron Tube H~ H 
Applications section. 6R 


Tuning Indicator 
MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 


Plate-Supply Voltage 4. -).205 0) F052. Aha Fe Ie Te Re gl aoa chai oy max es 
50 max volts 
Target: Voltages. 1. Pest ats ete, bee taeie he ds wee les o Cin ohenolnh 1 manne Se = ee min volts 
TYPICAL OPERATION 
Plate and Target Supply Voltage ..............446- 200 250 volts 
Series Triode-Plate Resistor ............+-eeeesseees 1 1 megohm 
Target Current*}. ..2 92.8 tre Pew Pre. 2 Stile he Bee 3 4 m 
Triode-Plate Current* 0.19 0.24 mA 
Triode-Grid Voltage (Approx.) : 
For shadow angle of 0°... 2.2.23. eee ee eee se —6.5 —8.0 volts 
For shadow angle of 90° ..........e cece eee ener 0 0 volts 
* For zero triode-grid voltage. 
+ Subject to wide variations. 
6E6 Refer to chart at end of section. 
6E7 Refer to chart at end of section. 


6EA4 HIGH-MU TRIODE 


Duodecar type used as low-current, high-voltage beam 
triode as a shunt regulator in the high-voltage power 
supply of color television receivers. Outlines section, 
10D; requires duodecar 12-contact socket. Heater: 
volts (ac/dc), 6.8; amperes, 0.2; maximum _heater- 
eathode volts; +0, —200. 12FA 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


IGE Plater WO lta te ee tae en acters tee vance amelie alten) | suis'a) alceclsllst-e isfie/ op ano tomas 60000 volts 
Unregulated DC Supply Voltage ........6.. 2. cece eee eee cee eee eee 270090 volts 
CMG ridheVio tamer fit ro cei aiete cele eee leber elie lays vo. ee) ehisy's Colle [ol ol ioe) ehistone iaaaee —135 volts 
Peale Grid VOltae eG) we etry tee ole a rte eke Lorlel ong toientonie aa ousl al et orice teentettens —440 volts 
Averarve Plate ‘Current (Li c2.42%- fees apts & pigs Aheue ssee lores ge pmapnene 1.6 mA 
Plate: Dissipation, pucticu eee: PRRs <1 eecarbe otnseme eae se gee cee eae s 30 watts 
MAXIMUM CIRCUIT VALUE 

GHicCireuit” Resistance (0. 0200 oot. 2. See Ease Ohare caer eee c megohms 

6EA5 Refer to chart at end of section. 


6EA/ DUAL TRIODE 


Glass octal type used as a combined vertical-deflec- 
tion oscillator and vertical-deflection amplifier in tele- 
vision receivers. Outlines section, 18B; requires octal 
socket. Heater: volts (ac/dc), 6.8; amperes, 1.05; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


i 


TECHNICAL DATA 


Class A, Amplifier 


CHARACTERISTICS Unit No.1 Unit No.2 
Pie Veet eis. Oke. ee PETE. Ll tty PP Bee 250 60 175 
et GOES sco bl nes cbse ne laseeuca —3 0 —25 
PUMODMReALION Factor . oo. secs cece eee cece 66 —_ 5.5 
Plate Resistance (Approx.) ..................2.. 30000 oo 920 
PPRMECOMOUNCIONCE 2... os aeons nceesec alee: 2200 —_ 6000 
og LIS SS Tee 0 1 an cd 2 100¢ 40 
Grid Voltage (Approx.): 

Por, plate current of 20 wA ....22226660.22, —5.3 — — 

For plate current of 200 wA ............... — — —A5 
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volts 
volts 


ohms 
“mhos 
mA 


volts 
volts 


e This value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
Ceres ceny Olinwe To. a te eke cs vba eects 350 550 volts 
Peak Positive-Pulse Plate Voltage# ................ — 1500 volts 
Peak Negative-Pulse Grid Voltage .................. —400 —250 volts 
mreaks@athonemeurrent ¢... 4. ...5. 2s kes be lec ds whale — 175 mA 
Averagen Cathodes Current.........0-. cow gee bb Be os b hcsoecdeae — 50 mA 
Pilih e PEMAAINA UOT se ieee so ka ot oe te 1 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For grid-resistor-bias operation ................ 1 1 megohm 
For cathode-bias operation ..................... Paes hore megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
MEDIUM-MU TRIODE— 6EAS8 
ke¢3. SHARP-CUTOFF PENTODE 5EA8, 9EA8, 19EAS 
Is oclinte c 3 6 
Miniature type used as combined oscillator and mixer 
TK) kt in color and black-and-white television receivers utiliz- 


ing an intermediate frequency in the order of 40 MHz. 
Outlines section, 6B; requires miniature 9-contact 


socket. Types 5EA8, 9EA8, and 19EA8 are identical 


SAE with type 6EA8 except for heater ratings. 
5EA8 6EA8 9EAS8 19EA8 
Heater Voltage (ac/de) ....... er ne 4.7 6.3 9.5 18.9 volts 
Heatens@urrentios.:.... a0. . Ret 0.6 0.45 0.15 0.15 ampere 
Heater Warm-up Time (Average) ..... ita Lt il 11 seconds 
Heater-Cathode Voltage: 
CAKE VATUIEE Occ 55s ete mys 6 8 ce DE +200 max +200 max 200 max +200 max volts 
PA VGEAZO “VENI cyst Weve sianc-ai ate 100 max 100 max 100 max 100 max volts 
Unshielded Shielded 
Direct Interelectrode Capacitances: 
Triode Unit: 
GET Wa Gy 1 28 ER 6S Ae ser ach oR a hee Fol Yee 1.7 pF 
Grid to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ...... 3 One pF 
Plate to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ...... 1.4 1.9 pF 
At NOOCE LOMEVICA TEL! 4 9 s.r wa nn aot te es © Sore aula mado de ee PHA 38 pF 
Pentode Unit: 
Gideon toe Plate loom, fhe eee seas 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 5 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
andernternal ‘Shields s.<< cheat sks se oh Bepmebteran 2.6 3.4 pF 
ICA Ler MUO (OAthOdE. cecil ees CU UA eu 3 38 pF 
° With external shield connected to cathode of unit under test except as noted. 
® With external shield connected to ground. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
MADE CRBN OLEAN NR ET es be ck ao atshanceetancnemetete don OE A 330 330 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ............ — 330 volts 
MRO Gee VOU OO. eS ee wc a eas Me, SRT — See eurve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
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Plate Dissipation ......e cece cee n eee r eee ee ener eet eee 2.5 3.1 watts | 
Grid-No.2 Input: : 

For grid-No.2 voltages up to 165 volts .......... — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Plate Supply Voltage ......... cece eee reece rete renee 150 125 volts 
Crid=NO.2) Volta we 2) dese ersliic os wpanchaus «Siete, 6 ois) eos asl oles —_— 125 volts 
GridkNo.!” Voltawe Wy. Unc cee ences oe ees ne es ec eae ae — —1 ‘volt 
Cathode-Bias Resistor .....:.5...-: cece bee e eee e ners 56 — ohms 
Amplification Factor ........-.ce errr tere rece tenes 40 — 
Plate Resistance (Approx.) .......:e eee ee ere t eters 5000 200000 ohms 
Transconductance 2. ec. c cect ee eee ee te eee eee te eeee 8500 6400 umhos 
Plate Current ....... y ahee ee aS gas EE AOU URE, Aeptens eee 18 12 mA 
GridiNo. 2) Currents 2s bee ee ee ee on eee cite anata eter — 4 mA 
Grid-No.1 Voltage for plate current of 10 wA ........ —12 —9 volts 


TYPE 6EA8 TYPE 6EA8B 
TRIODE UNIT GRID-No.2 VOLTS=125 
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HIGH-MU TRIODE— 
6EB8 SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. Pentode unit is used as 
video output amplifier; triode unit is used in sync- 
separator, sync-clipper, and phase-inverter circuits. 
Outlines section, 6E; requires miniature 9-contact 
socket. Type 8EB8 is identical with type 6EB8 except 
for heater ratings. 


6EB3 
Heater Voltage: (ac/dc) oo... nese cee te tee ence e eee 6.3 8 « volts 
Heater, Cunrent: . snc dhi )- wane TROIS Ake ARES. “Se 0.75 0.6 ampere 
Heater Warm-up Time (Average) ..........+++-++++- — 11 seconds 
Heater-Cathode Voltage: : 
IE Gag eee MUL eat ech a maar Nm Pia te Settoriosaateto’e teeatteligtete tele tee +200 max +200 max volts 
AV CLA LEN VOLULC rr 2 ow Be cuisine wisi a's wilde wie tate otters 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Crid’ to. Plate oo 2dzck costes Gales bo PARC SID. Settee + . Sib laae 4.4 pF 
Grid to Cathode and Heater ..........-. cee cece e errr ret eee 2.4 pF 
Plate to Cathode and Heater .........-.-: eee e ere cette eee 0.36 pF 
Pentode Unit: 
Crids Nos: tome la temeen SU ss ee ese de bee Mee par ahe oe ean eee 0.1 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield ee ee Pies mae oe ote ce Baste © oe DCW eee ¥8 11 pF 
Plete to Cathode, Heater, Grid No.2, Grid No.8, and 
InternaloShield. . ) Bae So ik oe wh sae ne i eee epee 2 tees 4.2 pF 
Triode Grid to Pentode Plate .....,.... 0 cc rbeer esc ccr eet e ee eeeee 0.018 max pF 
Pentode Grid No.1 to Triode Plate ............. eee cere ee eees 0.005 max pF 
Pentode Plate to Triode Plate .......... 0:2. e eee eee ee eens 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate Voltaresialicoct ty BRR occ og Ame TSE 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ _- 330 volts 
Crid- No@.aVoltare wii. Lina dehy n,n ee oe — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation ....... dee ccc c tee Geese ladny > EER 1 5 watts 


PLATE (Ip) OR GRID—No2 (Ico) 
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Grid-No.2 Input: 


For grid-No.2 voltages up to 165 volts .......... —_ 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS ; 
Rameermupoly Vomgwe |... 1... tte cee cena ; 250 200 volts 
Grid-No.2 Supply Voltage ............... 0.0.0 ce uee — 125 volts 
J ey Ce ae eee ae, meee —2 —_ volts 
Gathode-Bios | Resistor -.. 0050. 0 ce ce we ne ae — 68 ohms 
Amputcavion  Hactor® 1 ee ee 100 — 
Plate Resistance (Approx.) .............. 0.0 cece aee 37000 75000 ohms 
CANIS COMMUCEATICE fo ise eho oye osc ewalane oh vasuuaawaacees 2700 12500 zmhos 
Patencurrentearryeiee tl. (et POM, LOM ig ope ire ys 25 mA 
GriG=INGw  CUTrent? 6 0)i. 2 LK. PO Sanne cha — 7 mA 
Grid Voltage (Approx.) for plate current of 20 vA .. —5 — volts 
Grid-No.1 Voltage (Approx.) for plate current of 

MO ORIUARI MERE Ne cock oeee ie, Ree ee ne ee — —9 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 

For fixed-bias. operation...,.........-..eceesse08 0.: 
For cathode-bias operation .................. 1 


5 0.25 megohm 
Al) 1.0 megohm 


TYPE 6EB8 
PENTODE UNIT - tebe EP 
GRID-No. 2 VOLTS = 125 
w 
uJ 
[ta 
uJ 
a ems A A A 
ee 
J 
be 
= eee ee Nol VOLTS eee =0 
via 100 200 300 400 to) 100 200. +300 400 
PLATE VOLTS 92cs-—ss906T PLATE VOLTS $2CS-9907TI 
POWER PENTODE 12EHS, 25EHS, 50EHS 


Miniature type used in the audio output stage of 
radio and television receivers and in phonographs. 
Outlines section, 5D; requires miniature 7-contact 
socket. Types 12EH5, 25EH5, and 50EH5 are identical 


7CV with type 6EH5 except for heater ratings. 
 6EHS 12EH5 25EH5 50EH5 
Heater Voltage (ac/dc) .....,.... 6.3 12.6 25 50 volts 
PLCACCE ME OURKCNES Sh oises 6 ogee. yee ene 1.2 0.6 0.3 0.15 amperes 
Heater Warm-up Time (Average) . —_— 11 — — seconds 
Heater-Cathode Voltage: 
Pee) 9 4. as oe +200 max { +200 max +200 max +200 max volts 
Average yaluews: ..-.......% 0% 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : ; 
Se EEC MEL OME ONL nc cs crap, Recetas kone Geo ene RVD aa Sink <dyak oe cua ecels toh Uh aw 0.65 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... i pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 me sco ce 9 pF 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


Nee ROOM ATED TEI chr 8 cos 0k ty pata la ee Te, a ot la TOTAL oe ie ee naa os 150 volts 
Geid-No:27 (Screen-Grid) "Voltage wi... Ak. ORS. SO Ue 8 130 volts 
LEE IS LOSE CER Gy ee ee emi LER Lan eae oan eee A 5.5 watts 
Poo a PTL! UM OTD ER Bioiren escuela bob inedinen NAtr aaa ttn walla ea eal dna tized bee Z watts 
Bulb Temperature (at hottest point) ............. ccc eee e ee ee eee 220 Cc 
TYPICAL OPERATION 

gM MURA ETAT) USO) GUE Oi os cles: os & oy ann: ar Gout Gites 6. a ok atlerom pom eboulab oironc namaxcnaaehanovonons 110 volts 
ee ETE MSU IIEVM WOLTALC 15 FR Eh a. 5, cn. or gc Mirtle vs cia, aPatoremensperatereradotatel oaralere thin 115 volts 


EMO Ger Es IRSMERESISLOR IEG Crew . BADD a a, oreemomemarerved sbomileretede onion Me 62 ohms 
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Peak AF Grid-No.1 Voltage ....... CP ed EN + SR RI SD ace tS a eee a 3 volts 
Zero-Signal Plate: Gurrent 2 4.i okies eas ce e+ + ys Rates ada > See ede 42 mA 
Maximum-Signal Plate Current ...........5 2. cee eee eee eee teens 42, mA 
Zero-Signale GridaNose Current) see cee ee ete clo einiel ke et ei ieretenlere 11.5 mA 
Maximum-Signal Grid-No.2 Current ......... 0.2.5 see e eee eee eee 14.5 mA 
Plate Resistance: *( Approx.) 205.5 .-...2 2321222 c ere eee + + bird - os 11000 ohms 
Transconductance ......... Ne ne eet RW Be em Be RyRy SS Rs eee nt eae 14600 umbos 
Lond Resistance: Suis. oto ioe Suan et to Me PRL ED eee tee cea 3000 ohms 
Total Harmonicu DIStortiOn, 2.00666 ee et eee Gua maie © toe eos ee eieinne sy a 7 per cent 
Maximum-Signal Power Output .......2.0.--:t ste e ete cece cree i 1.4 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 
Hortfxed-bias@operatiOn! eae c ck feet ee eek co oe citi oben wie 0.1 megohm 
For=cathode-bias operation... ..”..4...., . tia See Ge SRO ES eee es 0.5 megohm 


Push-Pull Class AB, Audio-Frequency Power Amplifier 
MAXIMUM RATINGS (Same as for Class Ai audio-frequency power amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


PlatexsSupply Voltawe ys ee eo ee eae s Spe sae ow sles neal a ele 140 volts 
Grid=Neox2. Supply#Moltage «AE oh. 5.68 os le iggy os cle ste ee oe en 120 volis 
Gathode-Bias Resistor 2 cocci ccsackaleucrancrpeceitens) cc. 5: aitgien © <o: dettomeea ten W oeereare tates 68 ohms 
Peak A" Grid-No.L Voltage Wiis ss bid ele on A en Rte cies ret rere te 9.4 volts 
Wero-oignal Blate Current t.. seem ard te. ieee ac ek le mies «ia AT mA 
Maximumni-Sienal+Plate -Currenty. semen. «-- so Seis dere «ob re he eos 51 mA 
ZieroeSiona hy Grid=NOsOUTEON tree duckeectuenhe foo 0 > © eee Aeieiedag yee acnioe sn acarne 11 : mA 
Maximum-Signal Grid-No.2) Current) ....4....... 2. SOUT giercnenis as a Wi Gos mA 
Effective Load Resistance (Plate-to-plate) .....................05. 6000 ohms 
Total Harmonie Distortion hooks fo) oe he Mes cee ccs siete eh ete oie fe 5 per cent 
Maximum-Signal Power Output 1.6.0... 4... .G5 2 3. Soa. 9. es ee we 3.8 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Hor fixed=bias soperation ct wie bot Suithehs Be swe « Acta cee cite as srerenels 8 0.1 merohm 

MOr .cathade-bias. OPCLatiOn jaws wiv. he Ge ~ > «6 f= Beet benleus,tycuy ketene 0.5 megohm 


TYPE 6EHS 
GRID-No.2 VOLTS=II5 


PLATE (Ib) OR GRID-No. 2 (Ic2) 
MILLIAMPERES 


0 20 40 60 80 100 120 [40 60 
PLATE VOLTS 92CS-9623T 


6EH7 


6EH7 / SEMIREMOTE-CUTOFF 


EF] 93 PENTODE a 


3EHT7, 4EH7 
Miniature types used as if-amplifier tubes in color and 
black-and-white television receivers. Outlines section, 9AQ 


6C; require miniature 9-contact socket. Types 3EH7 and 4EH7 are identical 
with types 6EHT and 6GEH7/EF183 except for heater ratings. 


6EH7 
3EH7 4EH7 6EH7T/EF183 
Heater Voltage (ac/dc) ..........cce eee eeees 3.4 4.4 6.3 volts 
‘Heater Currentyeee cs ceo os Bical care lo usueteatuens 0.6 0.45 0.3 ampere 
Peak Heater-Cathode Voltage ....-.5.------- 150 max -£150 max £150 max volts 
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Direct Interelectrode Capacitances: 


SPIGUINOMETO SE IATC coe eee cs A AMO ORM a By de 8 es 0.005 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Pree at i rieldr ie te tian. Ghat ol cleo cals 9 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

POLOV MALES MTICN a ccc! tle as ek ee Ad an Ned ned 2: eee cutee 3 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


DV OLEA DOI, 5 oso. yi62.% a cavece da lacace ore uvale, due.aceseusre voce uence ee s 550 volts 
MTR CER WIOR EOE noc ene te tetedtcte ba Poitisoita ta Tota lestate te tetect Maite Soda te Sh te ote toate ra A 250 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... 00... ccc eee cweee 550 volts 
CE TALON RM GULA GE? Si RE mie oiled ocak Wi fact iacd bil @ieiad Biase aunty sce aera bw 250 volts 
CHATS CERN PS oi Ee ao a : 20 mA 
Plate fDissipation cco. «cons SRE E A SCORER EE OD. RAMEE es 4 2.5 watis 
GUIGNOR MIMD bein. is cS ee one ee ee ees iu a ete CO ao svlecdue 0.65 watt 
CHARACTERISTICS 
Plate Voltage !ii3..-.....% Ms CUsh aR MMS EEO: aaah eee Oo oa atetenet chats acces cee wee ns 200 volts 
VAGUE EME IMN oobi soe ae to Sage ee ee wee ee ten Connected to cathode at soeket 
GETING PVIOUCAS City. AE. TCR EA, ete PRO, EDL. Or Bees! 90 volts 
Grid-Now™Woltage «0... oxas' Ets. dnokaws ms « Horape Degen EY v cma achperat ayes —2 volts 
Pigvemiestiscaviee’ (Approx:) oe ns ome neacedocsenn tne 0.5 megohm 
Transeconductance .... .. 1920s GE) OPO, PO, Ae Om Be v2 6. 12500 “mMhos 
eles. Cherry +, Cae vAR RIS Me ied peer re ane ey rae aha 7) eee 12 mA 
NGTIGH NOIZE OUITENE 4h. 6. ecw enc eee aawmees i Meh edn ate Oe Roo Cee 4.5 mA 
TYPICAL OPERATION 
NAGE EVOULA ROL Pee oa aleed Bel « sue e Bok 200 200 200 200 volts 
GIGMENOtS Se Ae wc ae ee os Connected to cathode at socket 
Grid-No.2, Supply Voltage ............ 200 200 200 200 volts 
Grid-No.2 Series Resistor ...../....... 22000 22000 22000 22000 ohms 
Grid-No:! Veltaven. seu more le. —19.5 —9.5 —6.5 —2 volts 
Wransconductance! i... . Rue DNAs. . e's 125 625 1250 12500 #iMhos 
RMS Grid-No.1 Voltage, for 

cross-modulation factor of 0.01 ..... 450 160 100 —_ mV 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-CircuiteResistance .....2.5%. 20004 te”. 2S", 34. ees 1 megohm 

See chart at end of section. 6EH8 
Refer to chart at end of section. 6EJ7 


6EJ7/ 
EF184 


3E37, 4E37 
Miniature types used as if-amplifier tubes in color and 
black-and-white television receivers. Outlines section, 
6C; require miniature 9-contact socket. Types 8EJ7 
and 4EJ7 are identical with type 6EJ7/EF184 except 


SHARP-CUTOFF PENTODE 


9AQ for heater ratings. 
3EJ7 4AES7 6EJ7/EF184 
Heater Voltage (ac/dc) ........ SAAB. bie Sos 3e0bs awl 4.4 6.3 volts 
NCAR CIAO MRO I hod picts an dice oveoitevmemddh core Snel eit 0.6 0.45 0.3 ampere 
Peak Heater-Cathode Voltage ............... 150 max +150 max +150 max volts 
Direct Interelectrode Capacitances: 
Grid Now~to-Plate® «2 oce- $e DOR Gg. OS ete hte ter ey 0.005 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Paremial siieldt sis ae Ak Seis: Meade). i)... bipediawen. 10 pF 
Plate to Cathode, Heater, Grid No.2, aid No.3, and 
ES VET Le Oe a he, ee Sane | iecatee e 3 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Pintemeecrmiy WVoltare: . $2... 28 ie fa eee ode Be ee 550 volts 
PARC OLE Oar nna enictonmeg ho ERO, es Scorer paren cinei orien tenes 250 volts 
Grid-No.2. (Screen-Grid) Boopit er ars Mie la aie Gani 0 Me Retna a beeen tet ‘ 550 volts 
BI MN OILA OL Fe ncn, cays dept Wiss Seti ah oS Dae sarees, iy hits = 250 volts 
RESO OWE T ORG ns ce oe ee ewe sn ala ce eens Pettersen senarshe 25 mA 
BE  OMPNREIOT es ng ee wha ce oe ee wae wo ae ern 2.5 watts 


Grid-No.2 Input’ |. . 0005.62. 6% I iar og Peres oie ee Cae 0.9 watt 


PLATE MILLIAMPERES 
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CHARACTERISTICS 


Plate aiViO tae cunt wataeetirn 6 ice 8 fas ueiiile lee oie ist is ious le aaah eelptone 190 200 : volts 
Gridin Norsitce nits Pde 2 euanceniagoas «bcemt eutvcithe 1c iaeber eu tus Connected to cathode at socket 
GrideNo.2 8 wv OLCa eel ae Re taheees Soave ous aiceualslolicususecte ata even eics 190 200 volts 
Grid-No, lew Voltaren eho oases tee = ta creat + Satie: <cntowe ds —2.35 —2.5 volts 
Plate Resistance (Approx.) ........cccceeee ee ve cree 0.35 0.35 megohm 
Va nSCONGUCEANCE Ie cis acc cee hide core sa oe eaten slene ustaue 15000 15000 pumhos 
Plate: Current 2) 56.6 see eee oe Se. £e eee 10 10 mA 
Grid- Noses Cunren tibetan. 2 he © cis suscecs cntsletebeisue son eek wea 4,1 4.1 mA 
MAXIMUM CIRCUIT VALUE 

Grid-NoM-Circuitee Resistance. 2.5 2s 6 6 cao ele 6s Shea wie ewe « auslereerens ° 1 megohm 

8EMS5 BEAM POWER TUBE 


Miniature type used as vertical-deflection amplifier in 
television receivers utilizing picture tubes having di- 
agonal deflection angles of 110 degrees. Outlines sec- 
tion, 6G; requires miniature 9-contact socket. Type 
8EM5 is identical with type 6EM5 except for heater 
ratings. 


6EM5 

Heater * Voltage’) (ac/de)tiys... 6. Gai. ee He ee A 6.3 8.4 volts 
Heater Current 44s etl: oi determi oes oe oe 0.8 0.6 ampere 
Heater Warm-up Time (Average) ............206: — 11 seconds 
Heater-Cathode Voltage: 

Peakauva lies satin chs «elem ss ete be ee +200 max. +200 max volts 

AVEGYVALOMMVAIUG) Tamar eben: «cs bitte occ cs Rag ois 9 ore 100 max 100 max volts 
Direct Interelectrode Capacitances: ; 

Grid No:t)*toh Platevea oo] Bes an MRR cen Be eens 0.7 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 10 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 5.1 pF 

Class A, Amplifier 

CHARACTERISTICS 
Plate Voltage 55.0. Oe ahs oe des sah owe Punts, eee tot 60 250 volts 
Grid-No.2° Voltage Seared gh 8k Seer eae is 250 250 volts 
GridsNo tay Voltage Oo ipac ee i nne e Sie eels wlet eae 0 —18 volts 
Mu Factor, Grid No.1 to Grid No.2 ................ — 8.7 
Plate; tResistances) cso cis ee i eet ee ne ote — 0.05 megohm 
Transcondwetances 25 fats san ae ea be Oke ews ha ie Se — 5100 gumbhos 
Plate -, Current, mos) 22. fhe Bake Se ted ee ee ee 180¢ 40 mA 
Grid-No. 28 Curnent ore occ so cette on Mitt ics are mown owe 30¢ 3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

O.2¢n mA vei. oo. 2% BURR Leakey Nae WPM CM sr — —3T volts 


¢ These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 2 


TYPE 6EMS 


TYPE 6EMS 
GRID-No.2 VOLTS=250 


WITH EcC2 AS VARIABLE 
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Vertical-Deflection Oscillator and Amplifier 
, For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


Doe neevonmnger:. 05.) POetws Yoho oe tt de 315 ' volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 22004 volts 
Uri-No.g ocreen-Grid) Voltage 2710 ee on eS 285 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ........°. —250 volts 
Pear, Cathode, Current j-c-ciereieenenyn dy oR eng, Sey 210 mA 
myerage. Cathode: Current i.) 0.3.00 Pe A ARS. 60 mA 
Pere etipation -... te. .2. |. 4 ele. Gout Wok Ve 10 watts 
eee eee OL ks. BET Od ee Oe OR ea ar Me, 1.5 watts 
Bulb Temperature (at hottest) point). 2.0% 005... 3.0 eon eco. 250 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance .....................,.26 2. of aks bp Wop megohms 


# Pulse duration must not exceed 15% of a vertical scanning. cycle (2.5 milliseconds). 
“Under no circumstances should this absolute value be exceeded. 


6EM7 
DUAL TRIODE 10EM7, 13EM7 


Glass octal type used as combined vertical-defiection 
amplifier and vertical-deflection oscillator in color and 
black-and-white television receivers. Outlines section, 
8BD 13A; requires octal socket. For curve of average plate 


characteristics, Unit No.1, refer to type 6DR7 (Unit No.1). Types 10EM7 


and 13EM7 are identical with type 6EM7 except for heater ratings. 


6EM7 10EM7 13EM7 

mieawer VOrare tSe/dc) 2... ces cee uae te 6.3 9.7 13 volts 
Heater’ Gurrenty (mses... s see elie. beady. 3 0.925 0.6 0.45 ampere 
Heater Warm-up Time, (Average) ......... ; — 11 1l seconds 
Heater-Cathode Voltage: . 

ea keEVvalUes .)5:. <7. Sh ee. Lt eee +200 max +200 max +200 max _ volts 

VENEGAS: ENS [1 a 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): Unit No.1 Unit No.2 

CLiCUECOME bate on. oN OAR OSE, oc LE 4, 10 pF 

Grid to Cathode and Heater .............03... 222 7 pr 

Plate to Cathode and Heater .................... 0.6 1.8 pr 

| Class A, Amplifier 
| CHARACTERISTICS Unit No.1 Unit No.2 
BER IAte DE VOILAZG I TO. to SME Ieh, A ECM ot OG a 250 150 ~ volts 

IG oOlbaeemrn het s lr heh ee es Vet y —3 —20 Ae volts 
manniincabion = faetor fo EL ek EMERY kes 64 5.4 
Pinte, resistance (Approx.) -:. 000.0005. ek ee 40000 750 ohms 
MVOMSCONGUCTANICOW 2. ih) 6. k boob eh velba kenbet 1600 7200 EXOhos 
bpatemeurrent ware, 2 oe oe hme ee ee Ey 1.4 50 mA 
Plate Current, for plate voltage of 60 volts and 

ZN OUEIOCIE VOLUARE™ oe eee ee Ma ge —— 10 mA 
Plate Current, for grid voltage of —28 volts ...... — 95 mA 
Grid Voltage (Approx.): 

Horespiavercurrent’ of tO pA’. 7. f. ee ee ok kw cs —5.5 -— volts 

For plate current of 100 A . osc es: cn Dh aiek os — —A45 volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
a OREN OREAI CO. Fc cies cod Sidee ie du ou uv ene dbafes 330 330 volts 
Peak Positive-Pulse Plate Voltage# ............... = 1500 volts 
Peak Negative-Pulse Grid Voltage ................ —400 —250 volts 
eA AENOUeHOUrrent frdime Wir cac aa cua nda we eees T7 175 mA 
mAmevare Cathode Current. «occ oc eras valet aa cee aautwoe 22 50 mA 
RT MPEDTSO TTI TTON © OE 8 ihc ceatera goo alidta wietaeatacatere bale 1.5 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: Unit No.1 Unit No.2 
For grid-resistor-bias operation ............. 5 Ae pAb megohms 
For cathode-bias operation ................cc05 vhs aed megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
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PLATE gto 92CS~10466T 
6EQ7 DIODE— 
ane REMOTE-CUTOFF PENTODE 


Miniature type used as combined if amplifier and AM 
detector in AM and AM/FM radio receivers. Outlines .,@ 
section, 6E; requires miniature 9-contact socket. Type 
12EQ7 is identical with type 6EQ7 except for heater 
ratings. 


6EQ7 
Heater” Voltage (ac/de)m eee sc cane de tees oe cet irlace's 6.3 
Heater .Currenté. .. (23 Pea ns RO chew cee eee 0.3 
Heater-Cathode Voltage: ; 
Reak value®. ons Se. 6 ike oo Te Bes eee eee +200 max +200 max volts 
Areva Te EVAIUC) mun Mee oa eu cdtrenece eae, atic oh Sasa 100 max 100 max volts 
Direct Interelectrode Capacitances : 
Pentode Unit: 
GyYIdPENOr lee £0) SETAC rn ee ere ee eee es a ele ces one) et ee renters 0.002 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal’ Shield? . Se ee ee ae ee ee Beane tos ole oatets 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal” Shield (— ce QA ocala wt hes thas ee Bee SHON pF 
Pentode Grid No.1 to Diode Plate. .4:..0). 20 oe eee eee eee 0.0015 max pF 
Pentodes Plate™ tom Diodey Plates tpt ne eee ety es eres 0.095 pr 
Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate*2V oltages: Bat Ae, Mee DS), Morar er aeraner ater Mec tech 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage: 
Positive? value tect. Sl. ee ee ao Grecian aaah thir al tec rata Paint ot eh teem 300 voits 
Nepative: waltte) 32206. ei Bec nacho, tate At ne dik eel ae ree —300 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage. ........................ - 300 volts 
Grid-NO.2) J Voltage ee Se ts A te A ee ee See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 
Positivesbias:  VElue ist. its. cacob © ovis dns Win ny wis aie ghee eee 0 volts 
Nerative-biastrvalud: 2, SIG rT. 6 iso tid Aan dee ee —50 volts 
Plated Dissipation ® io. cyesaaeieeectn vrei ab vt See Atal oF Ss be ttrctua ap oR see 3 watts 
Grid-No.3) Input’ b.. jnbeitencs &- dy loan ttle ic otatbatt fk 0.2 watt 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ................0.0.005. 0.6 watt 


For grid-No.2 voltages between 150 and 800 volts 
Bulb Temperature (At hottest point) 
CHARACTERISTICS 
Plate BV 0ltee eRe «ob alee SR Ea a eels wt ov ap ores Seer scion ohare ang se ER ae ale 100 
Grid No.3 
Internal Shield 


12s.  ERAROM. Serene ees ies 150 


Grid-No:2*) Voltage. 25.5. Bek cake ele tics ce Ro ni ate oi one or a ha Sec 100 
GridsNo.Le(Subpplye’ V olta@eel Cae a Teco ale scc Roms aes eh PO IML or ate oF oe 0 
Grid-No:1" Resistor™ (Bypassed) — servers k. «2h... See ee eee 22 
Plate Resistance of Approxs)geHe gs. ss booiy + cutee eos het tei oe 0.25 
Transconductancesiee shee We hs ce bee nok ww sua Mita. al ete sae ee sce 3800 
Plate "Gur rent rte ae eae ee ee es a bans hol 4po See 9 
Grid-NO:2 Current. tee tee eee ere ete ote gto hel shod LSS ihe ae ee 3.5 


Grid-No.1 Voltage (Approx.) for transconductance of 40 s«mhos 


Le Agee See curve page 96 
°C 


volts 


D5 RN sce: IE gi hE OS aie p choos RGR i ER Ee Connected to cathode at socket 
PARTE ee on, 3, 3: 5: AEE a ee Connected to cathode at socket 
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Diode Unit 
MAXIMUM RATINGS (Design-Maximum Values) 
pee ererrrorer te . POlD, hte, greed OF. 0. A oo lk 1 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 2 mA .................. 10 volts 
{2 

“N iy TYPE 6EQ7 

12 10} 4+- GRID No.3 AND INTERNAL SHIELD 

Ag CONNECTED TO CATHODE AT SOCKET, 

Sy GRID-No. 2 VOLTS =100 

2 w 8 

oh 

&§ 

a x e 

oF 

> a 

as 4 

he 

ms) 2 

a. 

fe) 100 200 300 400 §00 
PLATE VOLTS 92CS-10680T3 
HIGH-MU TRIODE 2ERS, 3ER5 


Miniature type with frame grid used in vhf tuners of 
color and black-and-white television receivers. Outlines 
section, 5C; requires miniature 7-contact socket. Types 
2ER5 and 38ER5 are identical with type 6ER5 except 


7FP for heater ratings. 
2ER5 3ER5 6ERS 
Heater Voltage tiac/de)  f.jsacd oars ss cyrcsrencens =e 2:3 2.8 6.3 volts 
WACAGCRMOUITCNG PWG) occ eta a ne os ce wth sews 0.6 0.45 : 0.18 ampere 
Peak Heater-Cathode Voltage .............. +100 max +100 max +100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded® 
Grid Stopredate.” 2... SPAMS. AU, AOELIOe, . 0.38 0.36 pr 
Grid to Cathode, Heater, and Internal Shield .. 4.4 4.4 pF 
Piate to Cathode, Heater, and Internal Shield .. 3 A pF 
Gridmotlteater ..... 8ST... 2. Pes 0.28 max 0.28 max pr 
RelCCMELOn COLNOGE, 05 os love posses dw op adn suns 0.24 0.24 pr 
EHOCeMECOMGTIG | os). 5o. 5 an in ao wioeiaedie = ce shavacin as 3.1 S14 pF 
Tieaver ta Catiiode oof Sere. Oth. OS ee A 2.5 2.54 pr 


° With external shield connected to cathode except as noted. 


| 4 With external shield connected to ground. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 


WISte, WV OWage oe rt ahin oy StS Taal es te hfe Oo ME Toes eg 250 voits 
Grid Voltage, Negative-bias value ..........................-222- —50 voits 
I i cre tris set tepreukin. « Riles Ww RR eas Be, 20 mA 
Coal EE 51% 0 20 ili AMM le Sig aE as |S Ps a ha 202 watts 
CHARACTERISTICS 
Pee peanerie, oF) Pupere, fret iehed, ley, do, pboriten, of hotdsie: 200 volts 
PME, Nn hes sa 5 Bebereting leet, bemtabrs —1.2 volts 
INIT ID EICLOR = * 285 to aS bis ok kl bile eb beac uane. 80 
or mee Mescance {Approx.) (citi) ova). Sri: of SAG. . 8000 ohms 
SEEING CWP eS ht BESS hedm eyo gla ba einem bmarcee es 10500 emhos 
CMe te a es Et ee thes un EN ee 10 mA 
| Grid Voltage (Approx.) for transconductance of 500 uwmhos ...... —3.8 volts 
| Grid Voltage (Approx.) for transconductance of 100 wmhos .___.. —5,.6 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance T 0.6 006 6'0C 6 8 06.6 66 CWieiee Ore ere ow een « 1 megohm 
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6ES5 HIGH-MU TRIODE 
Miniature type used as grounded-cathode rf amplifier 
in vhf television receivers. Outlines section, 5C; re- 
quires miniature 7-contact socket. 


Heater ‘Voltage (ac/de) 2) o220 ) Some c eae en es oe ee es as ote 

Heater Current: 62... Bernas cs te ree ee pL R eee) arse = ae 

Peak Heater-Cathode Voltage ............ cece eee cert etree 

Direct Interelectrode Capacitances : Unshielded Shielded 
Grid “to Plate). ese ee Soe SMe 0.5 max 0.5 max pF 
Grid to Cathode, Heater, and Internal Shield .. 3.2 3.2 pF 
Plate to Cathode, Heater, and Internal Shield 3.2 4 pF 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) - 
Plate Woltareticg os. Ba 25 hs ek eho se AR Ms 3 te © eed eg. | SR ; 250 volts 


Grid Voltage, Positive-bias value ........... 0.00 eet eee tees 0 volts 
Cathode..Current 3.3). ) UR EES re ee ea einen itive J. . 22 mA 
Plate Dissipation:’ 3.0... c's... « « olebeee + RR Io « Liaats « otelrad> « Gee, < 0 chee 2 is 2.2 watts 
CHARACTERISTICS 

Plates Voltave:G Gs. eos. oe he MERE oe chee eee. gee See maaie 7 200 volts 
Grids s Voltage cts or iris c ace bs Bis vebele ial spoons eho e ne os alter scieuia sli oii Cease tens —l volt 
Amplification mi aeton otto see rete a oats ote ee ee ranean ete eae eh al Po em 75 

Plate Resistance (Approx.) ...... 202: cece cece ee ener rece ee eeees 8000 ohms 
EV ATIS COTCUCEA TCM mised eer eIe RTA LES age eieoh eRe eed cel ils tentis Teele he Tome stiene ce 9000 pmohos 
Pilates Currents a: wee os see ee tee SER etn Pa in Oa Se ASR 814 Bat 10 mA 
Grid Voltage-(Approx.) for plate current of 100 wA ............ —6 volts 
MAXIMUM CIRCUIT VALUE : 

Grid-Cireuit Resistance .......-esees SECS. FIBA EES. CAA 1 megohm 


6ES8 


6ES8 / VARIABLE-MU TWIN TRIODE 


ECC189 


4ES8 
Miniature type used as cascode-type amplifier in tuners 
of television receivers. Outlines section, 6B; requires 


miniature 9-contact socket. Type 4ES8 is identical with 9AJ 
types 6ES8 and 6ES8/ECC189 except for heater 
ratings. 


6ES8 
AES8 6ES8/ECC189 
4 6.3 


Heaterm voltage g(ae/Ge) ca. .t cers sees ccm caress : volts 
HeaternccOurven taoteu tana crneitie nie hecho ci eee ase tt sites Seenetee 0.6 0.365 ampere 
Heater Warm-up Time (Average) .........+.-++++- 11 — seconds 
Direct Interelectrode Capacitances : Unshielded Shielded* 
Grid to. Plate’ (Bach Unit) (000.0... 20... Sees 1.9 1:9 pF 
Plate to Cathode (Each Unit) ................ 0.18 0.17 pF 
Heater to Cathode (Each Unit) .............. 3 3A pF 
Plate of Unit No.2 to Plate of Unit No.l .... 0.04 max 0.015 max pF 
Plate of Unit No.2 to Grid of Unit No.l .... 0.003 max 0.003 max pF 
Grid of Unit No.1 to Cathode of Unit No.2 ... 0.002 max 0.002 max pF 
* With external shield connected to cathode of unit under test except as noted. 
a With external shield connected to ground. 
Class A, Amplifier (Each Unit) 
CHARACTERISTICS 
Pilate. Voltare Sard: cca cet leo cite sceune “fereiy ke aes 90 90 90 volts 
TIC EV GOILADE eke te teat ese tecere kane tein Syn as aa —1.2 —5 ,—9 volts 
Plate Resistance (Approx:) ........020 sce e eens 2500 — —_ ohms 
TranSCONnGUCtUAIICE ile as cients seiee spc <input ae ise. 12500 625 125 pembos 


Platem@@urrent ook. coe hoe 6 ee eee ie ls oe eyes eas ote 15 — — mA 
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Cascode-Type Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate Supply Voltage with plate current of 0 mA ............. Mee 550 volts 
Risse ere@eu(mach unit) (io i och bls ceili ee 130 volts 
Grid Voltage, Negative-bias value (Each unit) .................. —50 volts 
Sermeaermourrent (Each unit) . .,..0 +. «-,dephisswrarme. nals davon, A )lee edhaed « 22 mA 
Pisce pissipation (Each unit) . oo... cece doc ceed sinuususecccer 1.8 watts 
Heater-Cathode Voltage: 
Unit No.1:° 

RMS voltage between cathode and heater ................. . 50 volts 
Unit No.2:8 

RMS voltage between cathode and heatere .................. 50 volts 

DC voltage between cathode and heater® .................... 130 volts 
TYPICAL OPERATION in a cascode-type circuits 
eRe oo OM eee ge ote cca a ne en a 180 volts 
ER OEE). AR ete Pan wary, acc th toy hc edebel o Pcs « dhakairradiecesh .f 15 mA 
er RACCOONS... che alate bch tet <a eam. Ak oaks eae 12500 uMohos 
INGISE COTO? ww ee ed PE Oe A 6.5 d 
Grid Voltage (Approx.) for transconductance of 125 wmbhos —9 volts 
Input Voltage for cross-modulation factor of 0.01 and 

transconductance of : 125. wmhos: 3..yi. eo) oie ae i eee eve ed b's 500 mV 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance (Each unit) ................0. ee ee oe 4 megohm 


° Grounded-cathode input unit—pins 6, 7, and 8. 

= Grounded-grid output unit—pins 1, 2, and 3. 

@ Cathode positive with respect to heater. 

m@ With grid of output unit connected to a voltage divider, 
* Measured with tube operating in a television tuner, 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


6ET7 


Miniature type used in television receiver applications. 
The pentode unit is used as a video amplifier and the 
diodes are used as a horizontal phase inverter. Out- 


Ko) @ De - Pp lines section, 6E; requires miniature 9-contact socket. 
ISD) & D2 Type 8ET7 is identical with type 6ET7 except for 
SLT heater ratings. — 
: 6ET7 8ET7 

Heater Voltage (ac/dc) ...... eke, ae ae aca oie nae oor fon A 6.3 8 volts 

PCB LOPE UY PONG cio, i tote et atoh ee late alalatatalytatehetetatonetecats7hte 0.75 0.6 ampere 

Heater Warm-up Time (Average) ...............002 — 11 seconds 
Heater-Cathode Voltage: 

ORR IV LOR | Nyse RIE Saturna rated tet da tetetetallate totate ita tete +200 max +200 max volts 

VCE ASO ANIC | 4 trie te ‘ote tatte ts ral lolte,oitellet’s roilosla tole "e 7s le elutes 100 max 100 max volts 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


EPIIECME VOILA Ge onic: a desc s wisp acd Pabs sibs aiele Bisias dele coe RUBE M ee Sete wed 330 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ................... ce eaee 330 volts 
GtideNoemeVOlLaAre oso OE ee te ee Tee. oc edie atsle a TR lee See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate Dissipation ........ OEE ARE ARIE Tae h:, EAR Men Aen One Ree, Ree | . 5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ..............0cc0ces 5 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts ........... ; See curve page 96 
CHARACTERISTICS 
PALO OUD DLYe VOCALS a) 5.0% wo: sew Yager edo. n eb Me, ol acer oMucche 60 200 volts 
Grid-No.2 Supply Voltage “i205 Ad. occ wa has Os 150 150 volts 
Grid Nosne Voltare. bd. Path ies Set fs ee thea 0 oo volts 
Cathode-Bias) Resistor nc. utile adele ote cones ne Me be he 4 100 ohms 
Plate Resistance (Approx.) .........ccccc cece vecee aaa 60000 ohms 
UL EARECOUMUCEANCE, . thie ou. cate ek © Pd Sacks othe 40 he, — 11500 umhos 
ACO IOCULTOLGD o, .c «5 fatue «Tiel Mg be ene, 6 Py bee Oe 564 25 mA 
GriGe NO ae CULTeN be. bps nthe dt epthecrmchopmema ys amumarotoonmr emake “ 184 5.5 mA 


Grid-No.1 Voltage (Approx.) for plate current of 
CIE LA! bigs Yon.» oo RAST RIT»: oo 6 SEE OM oe IG He = —10 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: ; 
For fixed-bias operation 6.52... «kee Ge - eee ae oo aeiee «16 4 0.1 megohm 
For cathode-bias operation 260. coe oe ce ew nee ou one epee 0.25 megohm 


» This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Diode Units (Each Unit) 
MAXIMUM. RATINGS (Design-Maximum Values) 


Average).Plate,Gurrentct ashok... seyst mest era seekers uel 3 mA. 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 1.5 MA .......eeee aueveteua a 10 volts 


6EU7 HIGH-MU TWIN TRIODE 


Miniature type used in high-gain, resistance-coupled, 
low-level audio-amplifier applications where low-hum 
and non-microphonic characteristics are important, 
such as microphone amplifiers and pre-amplifiers for 
phonographs. Outlines section, 6B; requires miniature 
9-contact socket. For typical operation as a resistance- 
coupled amplifier, refer to Resistance-Coupled Ampli- 
fier section. 


Heater Voltage (ac/dc) 
Heater Current ce sic ee ure arsueie Siero ests Ga 's) aie stra outrents ve lelaite tot ous re cuemereceta 
Heater-Cathode Voltage: : 

5] BEC TN an VENI TG REL, Oi” [RIPEN Sal eee Pes MRS ink oe 1." BUR MenptoReinare ig oii. cG 70. 200 max volts 

IAVOV AGS BVANIGhe ees cna. ce atiehe a oor tee ee wie ai stisicoredevaptan elie chaiten ella telelis ae 100 max volts 
Direct Interelectrode Capacitances (Each Unit, Approx.) : 

Grid ROB Tate es ee BE ED SER OE Boe Susie 8 onlay 1.5 

Grid ‘to Cathode’ and «Heaters avow. . ope de: oe ee A Ree 1.6 pF 

Plate to Cathode and Heater ; 0.2 
Equivalent Noise and Hum Voltage (Referenced to Grid, 

Each Unit): 

Average Value* Bea We, Ger, SEAT, (BA a, PAE Sie ees 8 1.8 microvolts rms 

* Measured in “true rms’? units under the following conditions: Heater volts (ac), 6.3; 
center-tap of heater transformer grounded; plate supply volts, 250; plate load resistor, 
100000 ohms; cathode resistor, 2700 ohms; cathode bypass capacitor, 100 uF; grid resistor, 
@ ohms; amplifier frequency range, 25 to 10000 Hz. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Plateviv oltag c te aee oe Me he. ce | tO es ors ud et ahs 4 Tohehake ome loreucun ape sor eRe. é 330 volts 
Grid Voltage: 
INegative-Dias ,ValUG@) cin aieci at. cele) ero ciel s Guar is He 6 hae ss ene A —55 volts 
Positive-bias ‘value. o.%% «ss. <2. Fit MER eee a Seeks wioete REO EOE ction 0 watts 
Plate. Dissipatione.. .) enh GGt«or ls «69s Meee es sees seasons Sin hae 1.2 watts 


| TYPE GEU7. 
| EACH UNIT 


PLATE MILLIAMPERES 


PLATE VOLTS 92¢s-I0a70T 


TECHNICAL DATA 253 


CHARACTERISTICS 

NE Se | ee 100 250 volts 
er VOMRBET 0b... nw. COONS. eee Ane. Soo, 1 —2 volts 
Amplifeations Factor ........baitF..eqvewsl.biuw fue 100 100 

Plate Resistance (Approx.) ........c..0.000-00000- 80000 62500 ohms 
Gee COM OCOTIOG oie on 6s. oo dented aun «nonce otoinoncrn en 1250 1600 umhos 
PAMPeOeOrTONt, ons. vicis cs « ooh CS SCORE . a, 0.5 1.2 mA 

Op MEDIUM-MU TRIODE— 6EU8 
SHARP-CUTOFF PENTODE 5EU8 


Kp,Gap ys Miniature type used as combined triode oscillator and 
pentode mixer in television receivers. Outlines section, 
6B; requires miniature 9-contact socket. Type 5EU8 


9JF is identical with type 6EU8 except for heater ratings. 
5EUS8 6EU8 
Beater, Vonage 4ac/de) .....4......c. cence ce. ee 4.7 6.3 volts 
HRCALET MOTTO EDA Le els d's sere ere saa es a LIS ony cabo n crane 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 16) seconds 
Heater-Cathode Voltage: 
LES, SEMI) 1 og +200 max 200 max volts 
Average: Valley .... choc de eee re be fbb ob bobbins 100 max 100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
MA CMEMOUCRCCHRE Beis ss ce rts a OR ok to ee eee 330 330 volts 


Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 

GV -INGIZeP VIOLA LO! oh os codices buouarcne 4 Raa le blees sense cubvatnd — See curve page 96 

Grid-No.1 (Control-Grid) Voltage, Positive-bias value i) 0 volts 
3 


Platem WIssipahion. *, ..)... sss ea utes le ee oe 3.1 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ —_— 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Piatempoupmotyvar Violtare:: o.ck4\. pits suc, cusleveorenerel «ayer oobdcrs 150 125 volts 
Grid=NosSupply Voltage oo... fine ce ee calc ee — 125 volts 
GridaNnomeeVoltage. ...... °F See, 23 RQ ane —i volt 
Cathode-Bias s Resistor ...,., cckytcyaecs SIE IN oct eos VN 56 — ohms 
Me AMMOIICA MON UD ACLOY oof... cose se cee vos eleing s ccte s aetee'a 40 al 
- Plate Resistance (Approx.) ......... TAS, DAL, 5000 89000 ohms 
MPR CO CEBR Ce i ee ec ee set eens ee 8500 6400 yumhos 
eT ie ccccare tee 6 5 oot ot hw we en ned nadine 18 Ser l 2: mA 
Pe TRC ORE oe any oes o> > RRR hs SE Be ea 4 mA 
| Cathode Warm-up Time® ...................00-- Lae 35 — seconds 
_ Grid-No.1 Voltage (Approx.) for plate current of ee 
RR ee ee Uae Lathe ebb eo —12 —9 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, .............00200 ees 0.1 0.1 megohm 
= The cathode warm-up time is defined as the time required for the transconductance to 
reach 6500 «zmhos when the tube is operated from a cold start with de plate volts = 100, 
grid volts = 0, and heater volts = 6.5, . 
SHARP-CUTOFF TETRODE 6EV5 


Miniature type used as rf amplifier in vhf tuners of 
television receivers. Outlines section, 5C; requires 


le 7EW miniature 7-contact socket. 

RIMM UOUeOe (AC/OCP 3.2... kaos kaa at vauethsstieraecssedeuns 6.3 volts 
Me ootCrmOCMercnitmet. | sa oko cies sc heeshahiat eat inklinne unnegeccesne 0.2 ampere 
| Heater-Cathode Voltage: 

PCA UIUC OET 6.2% «aye ce ass me.s, «2 OES ele Wee OL Senay ei Cok "3 Sy +100 max volts 
Average value ..........--. | Cia ARMAS. aes 50 max volts 
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Direct Interelectrode Capacitances :4 


Grid NO. 1. tO@b late. c. oO oe «Made iran knaeih DR ee ere oe 0.035 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield .. 4.5 pF 
Plate to Cathode, Heater, Grid No.2, and Internal Shield .. 239 pF 


4 With external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage 9.0 j5. 5 os ne See ce SRR ay nee EN. se ee he le 3 ees 275 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ............. cece eee ee 180 volts 
Grid-No.2 Voltage ............ Spi? Sn ha NCE ith ASP oatig Fa oe Beet eal ROR re See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Cathode ¢Gurrent’ 2. 0/2009) eee. CER RESET AO oe 20 mA 
Plate Dissipation See ee a cal ae  hae cca ee Reaves al dachi hte age tt etal 3.25 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 90 volts ................ eee 0.2 watt 

For grid-No.2 voltages between 90 and 180 volts ............ See curve page $6 
CHARACTERISTICS 
Plate: Voltage) . : deckem «Sasa ths aired maser. « hans eerars ce ete 250 velts 
Grid=-No.2 BVoltave | seuss Ot. Ae ee Paar Ware ora Witt, Beaks hae Seon 80 volis 
Grid=Noil) “Neltave 1 34.. Me aeel Chh eae, Ghd eh ee etnies —1 volt 
Plate. Resistance (A pprox:) (cus e cc oh heels euciee eo> uae eee rena gon 0.15 megohm 
Transconductancer e weaker Te oe ean Giese eisa, Meee en ea crete wie 8800 umheos 
Plate: |Current pitetoweie See eee SRS PRN TA ae Sa 11.5 mA 
CPIGaNO 2: COYT OR rie eee oe se Eo anak a Aceh ek ee cas 0.9 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 100 uwmhos .. —A.5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No/1-CircuitéResistaneenc bi. gee oe oe Subs seh higee « qehaeaaene ‘ 0.5 megohm 

6EV7 See chart at end of section. 


6EWS “gS ds 


4EW6, SEW6 SHARP-CUTOFF PENTODE 
Miniature type used in the gain-controlled picture-if <q (e)ez 
stages of vhf color and black-and-white television re- \ 4 


ceivers operating at an interemediate frequency in the 5 oa 
order of 40 MHz. Outlines section, 5C; requires minia- 1) iS 
ture 7-contact socket. Types 4EW6 and 5EW6 are iden- Gj 
tical with type 6EW6 except for heater ratings. 7CM 
4EW6 5EW6 6EW6 
Heater Voltage j(ac/dc) |. skips ac oe eee ese 4.2 5.6 6.3 volts 
Heaters Curren Gassug ici miei odes alone Sais Werees 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) .......... 11 ee — seconds 
Heater-Cathode Voltage: 
Peak tva lesa nid hee cee s sic romiieetereles aie +200 max +200 max +200 max  volis 
INVELAU Ce VATIG cee er rpc areas Scns ecten etna 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded* 
GridtiNociitor? Plate i). fawn: seeks. wh ee. 8 0.04 max 0.03 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield ..... aS a Nh 10 10 pF 
Plate to Cathode, Heater, Grid No.2, ; 
Grid No.8, and Internal Shield .............. 2.4 3.4 pF 


* With external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plates Voltawed se ee od Sots 1 co sen En 1A AIRE RNS can EAL, O gene areas aca 330 volts 
Grid No.3 (Suppressor-Grid) Voltage, Positive value ............. 0 volts 
Grid-No.2 (Secreen-Grid) Supply Voltage ...........00......0005. 330 volts 
Grid-No.2) Voltages ot ee re ee ee eas aOR ORE See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate) Dissipation — -. «(ages 6 oe es nck oes ak ee Ss cs ene a Pst | watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .............. ea ueee 0.65 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 96 
CHARACTERISTICS 
PlateMSupply ~ Voltawe ax ei el et dl hee aun mamta dart enee ape ene 125 volts 
Grid. Note oa) ek Se nen rae attr mene crc, amen Connected to cathode at socket 
Grid-No.2 Supply’! Voltage- ~F -ccciccrotenonerene shahetettbesieterenstate iota letp lpia? shsnate 125 volts 


Cathode-Bias’ “Resistor oi ners erereorsrenenenon ot omeneh eM erotintinna’ of alleteletetet en eteneretetene are 56 ohms 


i 
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Plate Resistance (Approx.) 0.2 megohm 
PRRMRCOUMUCIANCE 1... 6h. odo. sche bos aes babs dda eS... 14000 mhos 
Piste Current ......)........d.... 11 mA 
eee Oat Current oo ilies cioktiwiedsas ds hudnea~ bie k! 3.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 uA —3.5 volts 


TYPE 6EW6 

GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID —Na2 VOLTS =125 


PLATE (Ip) OR GRID-No 2 (Ico) 
MILLIAMPERES 


200 
PLATE VOLTS 


400 
92CS-9965T! 


DUAL TRIODE 6EW7 


Neonoval type used as combined vertical-deflection 
oscillator and vertical-deflector amplifier in television 
receivers. Outlines section, 10C; requires neonoval 9- 
contact socket. For curve of average plate characteris- 


SHF tics, Unit No.1, refer to type 6DE7 (Unit No.1). 
PIGMENT ATILOM OG ABC/GE) 6405.0 0 oko oe een wr ccaecencvesuccavne ;: 6.3 volts 
ME ME UN MEM eos Gb IER dy jes ss bs cece ch aecsndackchucs 0.9 ampere 
Heater-Cathode Voltage: 
oo ail ge Sl A ae epee id +200 max volts 
S78 “egitim ele re ie AE a Ne air eva bie 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 Unit No.2 
Grid’ touiateus . oni Ww ieOs 228s JI Te 4.2 9 pF 
Grid to Cathode and Heater .................. 2.2 7 pF 
Plate to Cathode and Heater .................. 0.4 128) pF 
Class A, Amplifier 
CHARACTERISTICS Unit No.1 Unit No.2 
AAMC MENA FCA SOEs co anon cn di vs yn ovens vos tor tres buenas ia dv bach: eu olivevcie 250 150 volts 
EI VIO CAL OM oe oa. oi diviedy bar ou apedecodsov'e ae calewccvaxnpsoebbanepen —Il1 —1T.5 volts 
PLEO MUCU TOM ACCON sss ee obo uc ube tpi dinc tees 17.5 6 
crate” Thesistance..(Approx.) ........060.0cs ce cuecd's 8750 800 ohms 
ME IROOUNGUENATRPC Gs se se ca le ty eae cbeisee 2000 7500 umhos 
PAACOMMOMEEOUCMEEM Coc rice ek cee eee oe 5.5 45 mA 
Plate Current for plate voltage of 60 volts and zero 
OMIA wee ee ne ei ke ee Ce he Ae Ta GT - — 95 mA 
Plate Current for grid voltage of —25 volts ........ — 8 mA 
Grid Voltage (Approx.) for plate current of 10 wA .. —20 — volts 
Grid Voltage (Approx.) for plate current of 100 wA . — —A0 volts 
Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier = 
EAE CE VOU ARO. es ac Wibied oc acen es caebacaeares 330 330 volts 
Peak Positive-Pulse Plate Voltage# ................ — 1500 volts 
Peak Negative-Pulse Grid Voltage ...............5 -——400 —250 volts 
heake Catnode Gurrent ........ dadcds& Paws ba thon Be GE 175 mA 
imAverare scathode Current 7. oi. ooh cae nen ncewe 22 50 mA 
Plate Dissipation .......... AR SAS | VIS : 1.5 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For cathode-bias operation ...........cecee06 Bees 2.2 5. 22. megohms 
For grid-resistor-bias operation ................ Za Penge megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
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140 
120 
2100 
50 
Set 2 LLY 
NAL ies, 
Et VAAL 
WHMLE |- 
PLATE VOLTS 92CS — HIT 
6EX6 See chart at end of section. 
6EY6 See chart at end of section. 
6EZ5 _ See chart at end of section. 


el, Woke 


6EZ8 


; ake 
eer HIGH-MU TRIPLE TRIODE ts 


Miniature type used in oscillator-mixer and afc service 
in FM receivers, Outlines section, 6B; requires minia- 


1 ao} 
ture 9-contact socket. Type 19EZ8 is identical with . 
type 6EZ8 except for heater ratings. SKA 
6EZS8 19EZ8 
Heater Voltages (ae/dc)® ou anne cae ete ta ae okie 6 okie cle 6.3 18.9 volts 
eater? Current, © Sette eee Sete teas tet ts eens eke 0.45 0.15 ampere 
Peak: “Heater-Cathode, Voltage ve purus ies ee er dented siene oes sence +100 max volts 


Class A, Amplifier (Each Unit Unless Otherwise Specified) 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate a V OltAC ee rere ie eens Se ec hee ae Ce te DE eae nea Oa eae seers 330 volts 
Grid Voltage: 
Nevaitive-biaswvaluedur cis me sun a same Ga cosh cwtiee se ome wis le) sl euere eteuens —50 volts 
‘Positive-Dasieyalue “Ue PREF, 2 bso eS cae ee de wheres ele ee ool eet 0 volts 
Plater Dissipation eb c)s cc PREM 5. od a oe eaduts omens benelawdesyeyicdapexs gone ne canon moass oust MeWe 2 watts 
Total” Plate’ Dissipation (AI plates) «4 ccscctesdicnescneuscaiveters ace piste eredstenetsiere 5 watts 
CHARACTERISTICS 
PLACE VOLLAL OO re ee rer ais fe. a0 a de nib dua ae a ois Me Lataeat siatetore 125 volts 
GLI V O1CAS Ce ee eee he dtas te St ee as See one ee eee ree hg eae eee 1 volt 
ADIN CATION PUM A CLOT ee ets. oer cece he ences oor tte ers eaehe ert amare tack cae eae 57 
Plate? Resistances(CAPprox: Pre wee ae Sele rere ere cle sence es wlohe aemeuane tetas 13600 ohms 
‘TTATISCONGUCUATICO OE agin Ses s bal Syd ete tale «lutea ane © sobsustanos reaper 4200 pmhos 
Plater Gurrents Gm, . Pee ORO: =o 0 8 Sh hens 9 Nee SONS 7 ee eee one 4.2 mA 
Grid Voltage (Approx.) for plate current of 20 wA ............... —4 volts 
6F5 See chart at end of section. 
6F5GT Refer to chart at end of section. 
Go GC} 
6F6 P 
POWER PENTODE oF 


Metal type used in the audio output stage of ac re- 

ceivers. Outlines section, 2B; requires octal socket. This HON OF 
tube, like other power-handling tubes, should be ade- OnsO 
quately ventilated. Heater: volts (ac/dc), 6.8; amperes, Ss 

0.7; maximum heater-cathode volts, 90 peak. 7S 
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Class A, Amplifier ay 
ei : ; Pentode Triode. 
MAXIMUM RATINGS (Design-Maximum Values) Connection Connection4 
POETS NESS ha er - 375 350 volts 
Grid-No.2 (Screen-Grid) Voltage ..............00... 285 — volts 
Rate mmenrpation | 1... .. (nei. fue OWT aie. Heir 11 10 watts 
MGT ING ROA SETI UNC ade OS. «ow rly Sy obebabrialld (uaa Biohedann Ceonscacd® ; is 3.75 —_ watts 
TYPICAL OPERATION 
ALOU AVOIUAMEN wae ics s lke oe ee eck Rove Cie tors 250 285 250 volts 
Grid=No.2) Voltages... 4 allie cise dod. cade aced 250 285 — volts 
Grid-No.1 (Control-Grid) Voltage .............. —16.5 —20 —20 volts 
Peak AF Grid-No.1 Voltage .................00. 16.5 20 20 volts 
Zero-Signal Plate Current ..............ccccccee 34 38 31 mA 
Maximum-Signal Plate Current ................ 36 40 34 mA 
Zero-Signal Grid-No.2 Current ................. 6.5 ue ~- mA 
Maximum-Signal Grid-No.2 Current ............ 10.5 13 — mA 
PUDITCACION ME ACEOD sic sca cs eee sete c heb vee — — 6.8 
Plate Resistance (Approx.) .............cee eee 80000 78000 2600 ohms 
Transconductance ..... Abd oS id aati Nes it anteater ea. are 2500 2550 2600 umhos 
MERLE TUE SIS LATNCOME ees. <5) daheots Saco ares to 40 ve toncitighe a Yorte toe As vune re %e 7000 7000 4000 ohms 
Total Harmonic Distortion .................... 8 9 6.5 per cent 
Maximum-Signal Power Output ................ 3.2 4.8 0.85 watts 
4 Grid No.2 connected to plate. 
Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for class A: amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
eRe VOUARE ©. dates att - ape Al owe beavers) - Pete. aanlabic bth. aa-eaye 315 volts 
GaN tZEEVOILAGO Tc ch Gch oe k a Seay eS Me ete a wccelcceabe ee 285 volts 
GiIGaNOm eV Oltage eh es. a 5 oe Ree colbert 6 OS. OP. ce sk —24 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ............,0cccceccees 48 volts 
Lero-signal, elate Current +... ...00%.05.05 SRR SM eres Maas is 62 mA 
Maxamum- ignalperiate: Current. 4. <.s<c.0scsc0s veclesesweacsvbras 80 mA 
METO- IDM GLiGeNOle? OUYTENG |. ok otc. ay a elstleane es ce bes evevbec 1 mA 
Masamum=-SignaleGrid-No.2 ‘Current. ©... . . .....t's s esyedrele « ots learivel « 19.5 mA 
Effective Load Resistance (Plate-to-plate) ........... 0c... cee 10000 ohms 
LOCAIEEPAEMIONICT DIStOLtION Wok lk ead Pee ere Saale swe cv bem oRe 4 per cent 
Moasamum-= sional POw er vOUtDuUte os. sus, « evascuclierocd, «oconesaluiherme. ay. sugone waa he 11 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 
HOU MEXCO=DIAS OPCLation® toc t Pees lence Meer REL) a Soho en eutal 0.1 megohm 
POr, cathode-bias operations cAdins. im. 6. LQile lives,» dds dua wits steel 3 0.5 megohm 
6F6G 
Refer to chart at end of section. 
: 6F6GT 
Refer to chart at end of section. 6F7 
Refer to chart at end of section. 6F8G 


DIODE—SHARP-CUTOFF, 
TWIN-PLATE TETRODE 


PATR 


SMR 


requires miniature 9-contact socket. 


Heater Voltage (ac/dc) 
Pea cept EMR OAT LT OTL Cie ay Folica oy Eso 4a's bo Suerd suaatinde «duo de ce et Ne ds th cok 
Heater-Cathode Voltage: 
Pesgin Values, .... bSdedereser ds seis Pere oe et IY: A Bg 
Average value 


0) OVI ee Nawow se Keds ss 0) 6 6 66 eo eo ce St ols ek Mud Siiehe + 6 le 


Direct Interelectrode Capacitances: _ 


Tetrode Unit: 
Grid No.1 to Plate A 
Cridmwoue to. Pilate mis >. cgwumes mee Ce fe eb ook ee Phe es 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield 
Plate A to Cathode, Heater, Grid No.2, and Internal Shield .. 
Plate B to Cathode, Heater, Grid No.2, and Internal Shield .. 


2 


6FA7 


+200 max 
100 max 


0.04 
0.030 max 
B. 

1. 

A ip 


Omow1lslsSS 


G2tTR 3% # ae . “ 
8) Miniature type used in television receivers and in fre- 
quency-divider and complex-wave generator circuits of 
electronic musical instruments. Outlines section, 6E; 


volts 
ampere 


volts 
volts 
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Tetrode Grid No.1 to Diode Plate :....,6..0..008 ay eae rok 0.022 
Tetrode Plate A to Diode Plate ......... Marte budeei-clisa vue o teve cakceatatene eateter ene 
Tetrode Plate B to Diode Plate 1... .. 0. ccc ccc eee ewer cere eens 0.055 


Class A, Amplifier 
CHARACTERISTICS (Tetrode Unit) ; 
: Plate A and Plate B connected together 


Plate: Voltagee. fai eee es ee tee Seeker nee Marea sre ere oie tea 100 
Grid=No.2 Voltave 22.4.2. ee tees deb Bhs, ncaa Rae Pe Reh mae ee oe 100 
Grid-No.1° Supply. - Voltawes 222 ee age eee ee eta yeep vue reece 0 
Grid-No.1 Resistor’ (Bypassed) i140 Fo. nee ete lee ee eee eet ew ane Are 
Plate “Resistance” (Approx) Ff. ork of. seared te oie che cae ere ete ae ae 90000 
Bransconductanee 2.02) ce ee ee ee he ie ete oe oie 2 ee eee ne ete a 3200 
Plate Current: 08. 06 ee as ae ae Ghee eee eee ee 1 ee Stee eee 3.8 
Grid=Noc2 “Currents i sees ekg eet el ep ee Rote ete eee ies 
Grid-No.1 Voltage (Approx.) for plate current of 20 pA .......... —A 
Using either Plate A or B, with unused plate grounded 
Plate ‘Voltace pons... Geet. os ORT. Mia opie oe eh otk care ce 100 
Erig=Nov2”  VOltAmwe ccs. sre ee acs alle si see em keyras iowa ae it aausye dele uel pue oiataeie 100 
Grids-No.1,.Supplive Voltage 1. 2 BR oo is eae yea ys ee eae ce eee 0 
Grid-No.l Resistor (Bypassed) 3.2.00... 0050 0 i on. ee oe ee ee 222 
Plate Resistance (Approx.) .......... Bw TR Le UR tee LY ah ae 130000 
Transcondtictance fig os. « cpm ths Biv wey As, a Be eee ae eis GE ¢ 1900 
Piste Gur rent ne ee oie tore ra ace este Giruatsvte tue ete sy ce sue speie. « Mouelcuauerat stare Qe 
Grid-No-2 = Current oo se eave oe ale oo te SORE EE Oe. CEN) Seat Ohaie SUN ioktelee ARNE 3 


Frequency Divider and Complex-Wave Generator 
Tetrode Unit 


MAXIMUM RATINGS (Design-Maximum Values) 


Plate-A.. Voltagze” ..aa sh des meal oor ate dice stea pied itis yabable citoltay ole ahs hale” cxalbaeue tporene 330 
Pilates Bs VV Ota Gere gee che tetehc ttn Ratatat tn Miata teA ise tot oMe lat atalietacoteYanie otc ates 330 
Grid-No.2 (Screen-Grid) Supply Voltage .............-.-. ee eee 5 330 
GridiNo.2. Voltaren tee Ra dee eo SOR eae sie eee 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias- value «0. ice tee lets ee ele nls ele eee te ele ole eee wa eee — 50 

PoOsitive=bias. Vales ocr see ew be toe) SoeLE eae tapeiellov st Stain aso telaye tent ce ee 0 
Plate-A Dissipation: sc sag cele patie e w eitie eee olen oie ee oe cuedese +. «oRcmm enemas 1.5 
PlatesBe Dissipatiom ete oo osoccyaseyeueveusueutneencsousyen ones cboy ee ouekon en (94 eeu curd eRe ee 1.5 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...........-- se eee eeee 0.65 

For grid-No.2 voltages between 165 and 330 volts ............ 


MAXIMUM CIRCUIT VALUE 


Grid-No.1-Circuit Resistance, for grid-No.1-resistor-bias operation .. 2.2 


Diode Unit 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Current 2.0.0... 0c cee e eek e cece ener cert reece e een enesensees 2 
CHARACTERISTICS, Instantaneous Value 
oie, Wialese 19 


Tube Voltage Drop for plate current of 2 mA ..... ees 


TYPE GFAT 
GRID —No. 2 VOLTS=I00 
PLATE A CONNECTED TO PLATE B 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 


PLATE VOLTS 92CS-10693T. 


0.020 max 


volts 
volts 
volts 


See curve page 96 


volts 
volts 
watts 
watts 


watt 


See curve page 96 


megohms 


mA 


volts 
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6FD7 


DUAL TRIODE 13FD7 


St, Glass type containing high-mu and low-mu triode units 
used as combined vertical-deflection oscillator and ver- 
tical-deflection amplifier in television receivers. Out- 
lines section, 10B; requires miniature 9-contact socket. 
Type 13FD7 is identical with type 6FD7 except for 
heater ratings. 


6FD7 13FD7 
jrester Voltage’ {ae/de) (ooo ee ee eee 6.3 13 volts 
PCATEINODEVENL os co eye oke ban AI BS ON A 4 0.925 0.45 ampere 
Heater Warm-up Time (Average) ............... Sie — 11 seconds 
Heater-Cathode Voltage: +200 max +200 max volts 
eA KMRVAIUC Hy actin soil ee ae a ee at 100 max 100 max volts 
Average? valier st . fi J Siatwh ool et ets wa 
Direct Interelectrode Capacitances (Approx.): Unit No.1 Unit No.2 
TIGIBLOLPEAMU Cs oc ean oy eee ee ae Pe 4.5 1 pF 
Grid to Cathode and Heater ................... Pape 6.5 pr 
Plate to Cathode and Heater .................. 0.4 0.2 pF 
Class A, Amplifier 
* CHARACTERISTICS Unit No.1 Unit. No.2 
RT NF... a a 6, 6, 5.0 = axelig. @ ae Geb rmte open & a  sounatn 250 60 150 volts 
GUGM OlGR SOME os kos cease bob eee eae & —3 0 —17.5 volts 
Amplification Factor’)... 2 Slo oo ee 64 — 6 
Plate Resistance (Approx.) ............ 00.0 ees 40000 — 800 ohms 
mransconductatice 2.0. oes eee cul. c Bed ewuss 1600 — 7500 tenohos 
REET alo dA Woot o es, otatadoned citet 1.5 958 40 im, 
Grid Voltage (Approx.): 
For plate current of 10 wA ..............55 —5.5 — — volts 
For plate current of 100 wA ............... —_ — —A0 volts 
Transconductance, For plate current of 1 mA .... — — 500 uraheos 
Plate Current, For grid voltage of —25 volts .... — — 6 ma 


ane 


» This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
Ree NEI co cs ks os tes vis, od woke coh ate cane 330 330 volts 
Peak Positive-Pulse Plate Voltare# ..............45 — 1500 volts 
Peak Negative-Pulse Grid Voltage ...........0.... —400 — 250 voits 
Peak “jathodet Current: . is cidewstnes dic ccs une cu tecss 70 175 mA 
Average Cathode Current .............0 00.4 cece ces 20 50 mA 
Pinte, Dissipation, ..... .~t.cacstad..oneone. oe wa 1.5 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Cireuit Resistance: 

For grid-resistor-bias or cathode-bias operation . DA Ge Dee megohms 


'# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
/ 


Refer to chart at end of section. 6FE5 

Refer to chart at end of section. 6FG6 
SHARP-CUTOFF PENTODE 6FG7 

MEDIUM-MU TRIODE— SFG7 


Miniature type used as combined oscillater and mixer 
tube in vhf color and black-and-white television re- 
ceivers. Outlines section, 6B; requires miniature 9-con- 
tact socket. Type 5FG7 is identical with type 6FG7 ex- 


9GF cept for heater ratings. 
5FG7 6FG7 
Preater aVoltage “Mac/de). ..... cc cacnc Pom eOel.haed st 4.7 6.3 volts 
MECALCPMMCNIT TONG IE ime. cis oo os sid fis we G bless Wow ewe en B 0.6 0.45 ampere 


Heater Warm-up Time (Average) ............-.s008 11 11 seconds 
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Heater-Cathode Voltage: 
Peake Vallem.. sac viticratuce se Ge cles cues eh Pur urate eas +200 max +200 max volts 
Average value 0.00. ei. ceo SESE ee oe Ake 100 max 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 


GxYid wat Ose ALE eit aceiie seas eum oss, Wacoune shied maui 1.8 1.8 pr 
Grid to Cathode, Pentcde Grid No.3, and Heater 3 S pF 
Plate to Cathode, Pentode Grid No.3, and Heater 1.3 1.9 pr 
Pentode Unit: 
Grid? Notleto Plate ee ee cae a ae os mele 0.02 max 0.01 max pr 
Grid No.1 to Cathode, Grid No.3, Grid No.2, 
Aid ELeaber a Mier Gla esc cae ae oye 5 5 pr 
Plate to Cathode, Grid No.3, Grid No.2, 
RT wt OAL a gone es ee re = ce se a eee alls 2.4 3.4 pr 
Heater to Cathode, and Pentode Grid No.3 ...... 6 6" pF 
e With external shield connected to cathode except as noted. 
= With external shield connected to ground. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate. Voltages 2:79... 2 scl) hake cn ok oe oe ee ee eo 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..........., —_ 330 volts 
GrideING. 2 Me VOLEASE pa a Be ce ete oo ee pious eles — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate g DASSi Da LOM ate eay eee reine Sass seals seal apie ea Greaaun ee a e Den 3 watts 
Grid-No.2 Input: | 
For grid-No.2 voltages up to 165 volts ........ — See curve page 96 
For grid-No.2 voltages between 165 and 330 volts — 0.55 watt 
CHARACTERISTICS 
Triode Unit Pentode Unit 
Plate Volt ae epg «sca cuca hi 6 reo SRT ie seuep stuns. eee 3 125 100 125 volts 
Gride Nor? VOR e de iu ceceaiee picker IM ie teem, keaerekcueue se — 100 125 volts 
Grid- Node ViOita ou. ORG ache hiate eon swae hela 2a: —1 0 —1 volts 
AM pirication ph actOn sissies cin siaceees e fie ne Oe eine AS — — 
Plate Resistance’ (Approx:) 9. ae oe ee 5709 — 180000 ohms 
FEraNsSCONGUCLAICECes  sitsabial acta tema cwieae = siut ees eat 75090 7400 6000 wemhos 
Plate CULLCR EMME ie cee ee es eRe coe cease coe 13 a 11 mA 
Gaide No.2 pa CULT en bata ctor: eh tte de ae oo —_ 4 mA 
Grid-No.1 Voltage (Approx.) for plate current 
Str SOT urA PROT ROT, PEP Re a ete eee —6,5 — —7.5 volts 
2FHS, 3FHS5 HIGH-MU TRIODE 


Miniature type used as an rf amplifier in vhf tuners of 
color and black-and-white television receivers. Outlines 
section, 5C; requires 7-contact socket. Types 2FH5 and 
3FH5 are identical with type 6FH5 except for heater 


ratings. 9GF 
2FH5 3FH5 6FH 

Heater Voltage (ac/dc) .......... « htt seus 2.35 ad 6.8 volts 
Heaters Curren time ctyeries aonneie a Pred een ctaa 0.6 0.45 0.2 ampere 
Heater Warm-up Time (Average) .......... 11 11 _ seconds 
Peak Heater-Cathode Voitage .............. +100 max £100 max +100 max volts 
Direct Interelectrode Capacitances (Approx.): Unshielded Shieldede 

GridgittateP late. 2). 00.07 . We ey FE Re BSE 0.52 0.52 pF 

Grid to Cathode, Heater, and Internal Shield .. 3.2 8.2 pr 

Plate to Cathode, Heater, and Internal Shield .. 3.2 4 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate Volfawe 2. 00 bec eA, . Oe EE PRE EE ni 150 volts 
Grid Voltage, Positive-bias value ....... 6... cee ee ee 0 volts 
Cathode“ Gurrentrre: 20 Ge ee ee eee oe nee ns «detente re echt 22 mA 
Plateaie Dissipation as! ye Tis A es PRT ee POE 6 BI. ones + RE a watts 
CHARACTERISTICS 
Plate Voltage. ........ FR eR RR ree rece, SATA 5 SENT RE 4 SOT ARNE PL 135 volts 
Grid “Voltaren ee ee Oi eet ten ee oe ree ne ee ee arch —1 volts 
Plate Resistance (Approx.)) °....7O.22004( Gs . T9250. 105. cae. 5600 ohms 
TrANRSCONCU CERIO Mee ne heres Une i EAU Spe omens eet US ae haphaah naar 9000 peimhos 
Plates Current: See ee 5) Re ee ee nr ne erent ere enemas Tae mA 
Grid Voltage (Approx.) for plate current of 100 wA .....:........ —5.5 volts 


MAXIMUM CIRCUIT VALUE 2 
Grid-Cireuit Resistance, For cathode-bias operation .........--... z megohm 
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PLATE MILLIAMPERES 


) 100. +200 300 
PLATE VOLTS 92CS- 1O355TI 


CN fl a MEDIUM-MU TRIODE— 
"  THREE-PLATE TETRODE 6FHS 


Pita Miniature type used in complex-wave generator appli- 
cations and in television receiver applications. Sharp- 
cutoff tetrode unit has pair of additional plates. Out- 
9KP lines section, 6B; requires 9-contact socket. 
OTOL E OC) ii si chris cas yin « bandh saciid ks s) alonewi a a ooo oe'e a e oxo 6.3 volts 
Monee WMLen Be... oe ein oe, DUOMO oe 2 0.45 ampere 


Direct Interelectrode Capacitances :° 
Triode Unit: 
Grid to Plate 


crn eta eRe cms eer cou tht cue fla cn, Ges, ats ens che cootbaoer ats 1.4 pF 
Grid to Cathode and Heater . 2.0. .0.00 000 00 oe ee ccc 2.6 pF 
Elste.to-Cathode andi Heater, + men « cesses hor ener. bb 2h « cacaendncs p 1 pF 
Tetrode Unit: 
vem €0 Plate NOZ ook cc ae ce cade PRR POT ME 32 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Plate No.1A, and 
eee RTS eet ts nn tke EN REM ONE ss og 4.5 pF 
Plate No.2 to Cathode, Heater, Grid No.2, Plate No.1A, and 
Pte NOs) Brad. aid. as cwod . THRE Lene BM oo ci: mame deg 1.4 
ewer arid NGL to. Triode  Platese. 4... cis i... «0,5.c.0h oboetes ucbens de, 0.35 max pF 
Wetrode ©£ ate NU.2 tO Triode Plate”... 2 6c. ccc eck voc cece ewan 0.008 max pF 
| © With external shield connected to cathode. 


Class A, Amplifier 


| CHARACTERISTICS Triode Unit 
| ee OPEN OR Pe... ws ss Cedadnad. MAPEE Stine Os PSR bk ee hae 100 volts 
: NEO ic ee PTO ES, MCT EG. 3 Bley TC) —1 volt 
PIETER EIOR  PIACLOR ei nie oe demerits POS RI BLO Nes 40 
Pilate, svesistance, (CA pprox.) o'er. «os -pendintcoern's siasad ever om - sues Ione geve 7400 ohms 
ABC CULEANCOE  .',. 5: TLL) BLS Like Eek! Sh elaisle Radbetom Ube ae Dee hatin 5400 “mhos 
PE Nh UR e cusp ns cele tanmurre «ane baw ae awa es Ss « 7.9 mA 
Grid Voltage (Approx.) for plate current of 100 pA ............. —7 volts 


Tetrode Unit with Plates No.1A and No.1B Connected to Cathode at Socket 
MAXIMUM RATINGS (Design-Maximum Values) 


Pidte-ic.aaiyoltage... 8EC SL? AAI O-ASe BRE noMerente Lod 250 volts 

ApUterINO. 2 2 V OIORCGI IE, . LH, PEG on eck cee ceceecc nus otha aoe 250 volts 

Grid-No,1) Voltagvemé. . no) tiina®),. ofoi8. sot RD: es LORI TUNG s SA te —2 volts 
PUMUOLe-NO-2 Hesistance (Approx.) ... ocecccesocesse.oceceseco.a.o oso cevewecens 0.75 megohm 
| Transconductance, Grid No.1 to Plate No.2 .........ccc0ceceeeee 4400 umhos 
Serer DUM TPA... AMM Ren ons i 4 scscévosecocdsdcddstsicesoccstcss mallee be T3 mA 

Beene eR VOM TS" LPI U, oc 5 2 cevaachtvcsicccsresdek cdo Shed bon eh be 1.4 mA 

Grid-No.1 Voltage (Approx.) for plate-No.2 current of 100 pA —7 volts 

Complex-Wave Generator 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Tetrode Unit 

DRI RMMMN BDO sc. ks 5S Bai an oc cwc ved dewisowawwn an 275 -— volts 

eM NM LA aN OUATE fis Siy is Won vv sv mccdc cide cecccca noe — 200 volts 

PUMEOCPURREDERVGHOALE ...... - an once neneuusawiemedeaces _ 200 volts 


E inte-aworceey oltawe ©... tH. RAS EK ROA TRY GU 8g 275 volts 


262 RCA RECEIVING TUBE MANUAL 


Triode Unit Tetrode Unit 


Grid-No.2 (Screen-Grid) Supply Voltage .......... — 275 volts 
Crid-Noieuey oltage: 6 RUE ee ee re ee ee ‘ — See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias Valt@ nb echince se tuciecetinsone Ob entyene ee —40 —A40 volts 

Positive-bias eValuet.. .s.ce dss ook oe ee lobe e nes oe 0 | 0 volts 
Plate:..Dissipation, ©. . 24 vec Fss<cietetets bis wile oeuennes Meda betanens 1.7 — watts 
Plate-No.1LA.. Dissipation. ©. 0.0 ache ee eck © See kvexe -— 0.3 watt 
Plate-No.1B Dissipation ...... whe aie Bie eo es Cees ats ame — 0.3 watt 
Plate-No.2e Dissipation: fii. 58 anccencveusisus love scntnsscue heesce te, cuske — 2.3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts ........ —_ 0.45 watt 

Fro grid-No.2 voltages between 137.5 and 275 volts — See curve page 96 
TYPICAL OPERATION WITH SEPARATE PLATE OPERATION Tetrode Unit 
Plates-No.1A, No.1B, and No.2 Voltage ..........ce eee eee eens 100 volts 
Grid-No.2 *’Voltawe (0: piccndhe st ensdeus ee oath thaglaueinuePeee tame beac che: ae 50 volts 
Grid-No.1 Voltage J..i. 0... bose de = il Saye he as ae Ne tetas eye ole ese —l volts 
Plate-No.t Ao Current ooo ice ceed creier = focer soe mare oka oes 3 Ais Ne, Hata oe eee 0.04 mA 
Plate-No-U Br (Current 102i sore rece eee co the gtnepel ce > es pagers Oo etelien ele lie 0.04 mA 
‘Plates Nose MOUrrent aye gi cis sree oad) creo Saas wieyede ee Seuslobenereunt (reyes oemtener = koe 1.6 mA 
@rid-No.2> GCiurrent. Qe eee ee neds nS, ROUEN Be, 01,9 10100, 0 ino 8 > 2s 0.3 mA 
Transconductance (Approx.): 

Grid? NoiutosiPlate} NoslAwr. aah eile actiielete e606 srs euebonete 70 pmhos 

CridieNotleeto Plate No.1 Bi in. cc smiccake ¢ sce iere to elener else uere ose epee ae 70 pumhos 

CridBNonato. Plate No.2 oi ccrere cee ane rapt oene cnet eye a caelieter ene nrerate 2500 umhos 
MAXIMUM CIRCUIT VALUES Triode Unit Tetrode Unit 
Grid-No.1-Cireuit Resistance, for fixed-bias operation 0.5 0.5 megohm 


6FJ7 MEDIUM-MU DUAL TRIODE 


Duodecar type used as combined vertical-deflection- 
oscillator and vertical-deflection-amplifier tube in color 
and black-and-white television receivers. Outlines sec- 
tion, 8B; requires duodecar 12-contact socket. Heater: 
volts (ac/dc), 6.3; amperes, 0.9; maximum heater-cath- 
ode volts, +200 peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS Unit No.1 Unit No.2 

Piaten V oltar epg erin « Aarti. heiehaeye siete cee = al Were 250 150 250 volts 
Corid  WOlta & ein eeute conn nee ree ant Ucoee arabe, a) chee lopeieiase eee —8 0 —9.5 volts 
Amplification Factor 2.40 .'0:). os < supe tae dh. Be. 22.5 — 15.4 

Plate Resistance (Approx.) ........--cecsecereees 9000 — 2000 ohms 
Transconductance 64. cles Ve eas dos 03s Pane ate OE 2500 — 7700 umhos 
Pilate* Current cane eee, cre te eae ae dua oatatar ae < 8 8 688 Al mA 
Grid Voltage (Approx.) for plate current of 10 wA —18 — — volts 
Grid Voltage (Approx.) for plate current of 50 wA — — —23 - volts 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

DC Plate Voltage ......... iy FRR ee ERENT! Athen Ct ody ct a 350 550 volts 
Peak Positive-Pulse Plate Voltage# ..............5- — 2500 volts 
Peak Negative-Pulse Grid Voltage .............0200- —A400 250 volts 
Poalr Cathode @urrent? hei dala woesradins aponcncneasuchoweychenene —- 150 mA 
Average’ Cathode-Current, AA. WH. is Pees eey os. hes — 50 mA 
Plate “Dissipation (4. 64545 <Baso eyes plat © ops ers F 1 10 watts 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: é 4 
For fixed-bias operation .......... EPS ACRE bee eB 2.2 2.2 megohms 
For cathode-bias operation ...............-..--- 2.2 — megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds), 
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6FM7 


DUAL TRIODE 13FM7, 15FM7 


Duodecar type used as combined vertical-deflection os- 
cillator and vertical-deflection amplifier in color and 
black-and-white television receivers. Triode unit No.1 
is used as an oscillator, and triode unit No.2 is used 
as an amplifier. Outlines section, 8C; requires duodecar 
12-contact socket. Types 13F M7 and 15FM7 are identi- 
cal with type 6F M7 except for heater ratings. 


6FM7 13FM7 15FM7 


Heater Voltage (ac/dc) .......... 0.0. cece eee 6.3 13 14.8 volts 
dleater } Current). 0): . <2. 930M. EO A, 1.05 0.45 0.45 amperes 
Heater Warm-up Time (Average) ......... as —_ 11 11 seconds 
Heater-Cathode Voltage: 
verde Valetta. (Oe sexes. eee ee ee +200 max +200 max +200 max volts 
ee Vee a ees 5 ME Se TET OPS. GUNk 100 max 100 max 100max __—srvoiits 
Class A, Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
PI ACOMBVOUCA DOMES ois. 5 she ee tice 6 9 oes oe dees eve mobs 250 175 volts 
MeIGMRV OLLAR EW MEAG oo. os) s, 5,6), eo. ee,, eeleleee PRS NAHAS —3 —25 volts 
PPADITACELIOMLENACLOR: Gripe bess cekerena ener vterere ksh Mal. Laare 66 5.5 
Plate Resistance (Approx.) .............. bdsye tied » 2 wien 30000 920 ohms 
MeANSCONGUMCLAN COME 5 oh. .slans Bersih ini cee eens eee s 2200 - 6000 pmhos 
ACC MOMNPON GE ii cee by as cc bo.sla ela neta cease t 2 40 mA 
Grid Voltage (Approx.) for plate current of 20 wA .. —5.3 — volts 
Grid Voltage (Approx.) for plate current of 200 pA . — —A5 volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


PNG eIAt em OLUAD CO: nic fo ee See eee eee 350 550 volts 
Peak Positive-Pulse Plate Voltage# ............02.. — 1500 volts 
Peak Negative-Pulse Plate Voltage ................. —400 —250 volts 
MemkeCathoge, CULreENnt . 5 den bing bles ous. ose o aan alew.ecebe — 175 mA 
Awerave ‘Cathode (Current ©... 6c te te een nee . — 50 mA 
PAA TOMIDPISSINATIONT 6 2. Whig che dis -aa's Vacs ob aks ara ddieheutcn 1 10 watts 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
For fixed-bias operation ..................005 a 1 1 megohm 
For cathode-bias operation ...................0. fig? Jago megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
_ +A bias resistor or other means is required to protect the tube in absence of excitation. 


4 TWIN DIODE— 
RO HIGH-MU TRIODE 6FM8 


| eats ° 3 ° : ° ° 

| Kr Miniature type used in television receiver applications 
bane a) and as combined FM detector and af voltage amplifier 
| D icy in FM receivers. Outlines section, 6B; requires minia- 
lf 


| 

| ture 9-contact socket. Heater: volts (ac/dc), 6.38; am- 
| 02 Py peres, 0.45; maximum heater-cathode volts, +200 peak, 
| SKR 100 average. 


Triode Unit as Class A, Amplifier 


_ MAXIMUM RATINGS (Design-Maximum Values) , 
ePinte: Voltarornes Siying. crave rie). 4. cep winds wid dupre mute sods valestod-s 6 330 volts 


[Sri VOllerore POSILIVE-DIAS. VOIUE .0.6. cs die ww es aneecsweseacieerene 0 volts 
EMRE TBMIDALIOTY 6. YG oe eS ED eee ed eee ek ebwes Meee 11 watts 
“ CHARACTERISTICS rave 
SE ine tt ne en ee a em ; 250 volts 

Grid Voltage ..... fo SE OT aiid ARE PAM CATA OCRAME MS ORR ee a eAR EO —3 volts 

POM CALIONMIACLOY «ALT YUE, oon. oaedo ne cc re shea ean ce PERS 70 

Matce Khesistances CARDrORAY F505) 6. oss oo so obeke euerensityh do Sepoatat eons 58000 ohms 

MOTO COE en fs. TRE wo a. 6S! 66 Say ppp; s, borne, «Plies b Da e.iec e808, A Bote 1200 zMmhos 


PARLOR URL OTe. So iisr.ys 6 o shabeboming'h 9's 6 quack ae Le PE wae iteeewe | 1 mA 
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Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Plates Curren taeceseey bas. o Weittgues 0 SEER LS PORE 2 PERE PER oc ow cris ses 5 
CHARACTERISTICS, Instantaneous Vaiue 
Tube Voltage Drop for plate current of 20 mA .................... 5 


6FQ5A 
2FOSA HIGH-MU TRIODE 


Miniature type with frame grid used as rf-amplifier 
tube in vhf tuners of television receivers. Outlines 
section, 5C; requires miniature 7-contact socket. Type 
2FQ5A is identical with type 6FQ5A except for heater 
ratings. 


2FQ5A ee 


Heater \oltavet (ae e) mine es cee ete en oat 25 volts 
Fleater’ Current, - geo. tess Gos oe eee eaedt ci A es 0.6 6 is ampere 
Heater Warm-up Time (Average) .................. iyi — seconds 
Peak Heater-Cathode Voltage .................--- +100 max +100 max volts 
Direct Interelectrode Capacitances :° 
Grid ‘to. Plater oi Sr, haat Eo marl aint et Noted toh thot ee 0.52 pF 
Grid to Cathode, Heater, and Internal Shield ................ 5 pF 
Plate to Cathode, Heater, and Internal Shield ................ 3.5 pr 
Heater to Cathode. . ...4¥eR ln. on dda os bis eee Jo tte 2.5 pF 
° With external shield connected to cathode except as noted. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage? 2.0.0.0... SURRSEE SRB TOR, Pk OTT ER 200 volts 
Grid Voltage, Negative-bias value’ .. 2... «oe dames oie eerie ea —50 volts 
AweracenCathodenCurrent: . fea. ere ee oe wa Ce ee es oe oe omnes 22 m 
Plate: Dissipationyag pede hua sew ea ease ei oa eee Le ae geet: 2.5 watts 
CHARACTERISTICS 
BlaterVoltare. 2 Mee. scene tue ietccte ss ssyeale ace Manca aio oa oiar hal sy on ata a eae 135 volts 
Grd: Voltage OG Mar Se TAS ee PEE TONS SEES OR Oe OSE —1.2 volts 
IAniplification Mactor) 4.a.seyyeeeiae.. 1 Sa Ageee kane «beta aia eee ete 74 
Plate Resistance (CADDYOK. 9 jos og eue esc suerels 6 es ae site eee w= onde ge 6300 ohms 
Transconductance & Leow ien AMM. Oe ey cng o tus uae wiles alg earns 12000 wemhos 
Pla tec Current s-iieu) oh hades Sieh 2 ae oe Sake we ahs Amott carte eb wie! ey ila 8.9 mA 
Grid Voltage (Approx.) for plate current of 100 wA ............-. —4,5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation ................ 1 megohm 
6FQ7 Refer to chart at end of section. 


6FQ// 


~~ MEDIUM-MU TWIN TRIODE 
6CG/ 


8FQ7/8CG7 


Miniature type used as combined vertical- and horizon- 
tal-deflection oscillator in color and_ black-and-white 
television receivers. Outlines section, 6E; requires 
miniature 9-contact socket. Type 8FQ7/8CG7 is identi- 


9LP 


cal with type 6FQ7/6CG7 except for heater ratings. For typical operation 
as a resistance-coupled amplier, refer to Resistance-Coupled Amplifier 


section. 


va sop ae ae 


HeaterrViGltag etlackde) hi as eA Aan jue dakdes dene crdeene volts 
fester. CULLEN tat era gle oe ee a AD Anes . é 0. we ampere 
Heater Warm-up Time (Average) .................. di — seconds 
Heater-Cathode Voltage: . 
Peaks Vale: Maanta td ie caer eter rey s,s. oe se Ie es +200 max +200 max volts 
Average value ....... CEA Se SE RON aot eR RE He 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 nec pe 2 
Grid to Plated... nedetdos aed on heb carn toe 3.6 pF 
Grid to Cathode and Heater .....cs.see00005 RS 2.4 34 pF 


TECHNICAL DATA 


Plate to Cathode and Heater ................04. é 0.34 
Plate of Unit No.1 to Plate of Unit No.2 ...... 3 1 
MAXIMUM RATINGS (Design-Maximum Values) 
MiatcsvVoltacerpa ge: te; ohusrt. et oor he ety ated. cretend, oak 
Gridevoltarve:  Posttive-bias Value .... occ eee vane nae vocvewsicnavecc de 
CACAO CMO ULREN GS os0cs oe 6 6.0 ays pa ws o's atte « AER. a SO. Debeek redas 
Plate Dissipation: 
MOMmCICRERIDIAtG). 2% os eae Doe Sods bn ot ae eee a ae 
For both plates with both units operating ..................00% 
CHARACTERISTICS 
(OO ee a ee a ee re 90 
MeN MMU MOEULO CMa AMES: oi ogi oo halen ersans ob kn coe ce oe 0 
Pmmpremaron. Factor... . 2225 Pe a cee oe, 20 
Plate: Resistance (Approx:) (222 2206 ib ee Cols 6700 
PV SOOMMECUO TIGR Og... cecis occ 0c cic.0 00st eve cuunees 3000 
VET OS oe RS Sel ile ie es cm 10 
Grid Voltage (Approx.) for plate current of 10 wA... —7 
Pilate Current for grid voltage of —12.5 volts ........ — 
MAXIMUM CIRCUIT VALUE 
Grid Cireuit Resistance, For fixed-bias operation ................ 
Oscillator 
For operation in a 525-line, 30-frame system 
Vertical- 
Deflection 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator 
Dire intewvoltage det.\ POPP IIR IUGR Sone oe ued even es a 330 
Peak Negative-Pulse Grid Voltage .................. —440 
Pea EC AENOCS CULLEN 5 oi. oie w Ldratarp oc cbs evenshat grate'atotsvornierd q7 
Averare CathodeyCurrent fi 2 5.02505. eel ke ods 2, 
Plate Dissipation: 
Pemrettner Pinte s., kes. SE Be nes a 
For both plates with both units operating ....... Ban 
MAXIMUM CIRCUIT VALUE 
Grid-C verde OSASTANCE. ies. Son cs 6 wlba ine bin wee Chul 2.4 


TYPE 6FQ7/6CG7 


FOR EACH UNIT 
30 


PLATE MILLIAMPERES 


Oo 200 


PLATE VOLTS 


BEAM HEXODE 


Horizontal- 


Deflection 
Oscillator 
330 
—669 

33 
Bee 


4 
5.7 


2.2 


92CS-8442T 
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6FS5 


2¥55, 3F55 


Miniature type used as rf-amplifier tube in vhf tele- 
vision receivers. In this tube, grid No.1 is the control 
grid, grid No.2 is a focusing grid, grid No.3 is the 
screen grid, and grid No.4 is the suppressor grid. 
Grid No.2 is internally connected to the cathode and 
grid No.4 and aligned with grid No.3 Outlines section, 


5C; requires miniature 7-contact socket. Types 2FS5 
and 3FS5 are identical with type 6FS5 except for 


heater ratings. 


2FS5 38FS5 
Heater Voltage (ac/dc) .i:.........cc ccc ccee 2.4 2.9 
per IN PONG 8. Wes es sale bo tle BSco es A 0.6 0.45 


Heater Warm-up Time 


volts 
ampere 
seconds 
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Heater-Cathode Voltage: 


Pealolevalue fi Sh A655.) eds Rie ene ti ote eee Se wees »=6©7£200 max +200 max +200 max 

AVOCYALE.. VAIUEG 00 ekg peed aie ote sal asoneaetep naan 100 max 100 max 100 max 
Direct Interelectrode Capacitances: Shielded Unshielded® 

Grid No.1. to!’ Plate oo es tacks shoes shoes CREE ORE»: © 0.03 0.016 

Grid No.1 to Cathode, Heater, Grid No.2, Grid 

No.3, and&@Grid) Noi4 i, oss as ee 4.8 4.8 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
ANGsOrid NOs 4 ee eee olde oes Suomen meee ne= i 2 2.8 
e With external shield connected to pin 7. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate “Voltage: : ced sopcven'- soe a poe eis rams < cee eee ees = « ¢ Dene eas . 300 
Grid-No.3 (Screen-Grid) Voltage ............ 6 cece creer eee ee neees 150 
Grid-No.1 (Control-Grid) Voltage: 

Nerative-bias | value 55 he tomes ih ds Ee de «reise piyele oF ai 21 Se co pertateee —50 

Positive-bias. ValUe |... Hau e cc eee ot ode ee Bhe ofeye “ipeisucneicne Gabaat yy aus 0 
Cathode! Currente c. +s) is fags sce aes pelea Sa ghia Bee als Meee aeeeke 20 
Plate. Dissipation. 24... c4 wee oes | usb Bi oe sree sw ans chirnsore eos ce eas aT 3.25 
GridZNo. 3° Inputagoe ace ccs ice oh ole sac ti-boce gear teeenenneke eee Siam naar: 0.15 
CHARACTERISTICS 
Plate. Voltaweies. Mec cs odes yen os bo aie EPS NT Ue Mele! os 6s oR le eee 275 
Grid-Neo.8, Voltage. ohn. ine cess so cue cigs yoke aye Oke wie 1s Spek tie 5 leeualeanisis 135 
Grid= Nock) VOl tage re tr cacge re sue dateire eovlonet escel a terioasiies ov'eNerte fol'e quate nel emer eus —0.2 
Plate Resistance (APpYOx.) 2.0... c ccc cette ete t eee eens 0.24 
TransconductA@nee a gai. eh ols 2 0 eww ols sw pispee ae 2 oe eos slele.s opis 10000 
Plate’ Current ore |. Ny oe wc oc tle has A RNaaES Noreen a te shore ome 9 
Grid-Nos Currents. oo he oe ee ass eles as eas seein 0.17 
Grid-No.1 Voltage (Approx.) for transconductance of 100 “mhos —5 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, For fixed-bias operation ..........+++ 0.5 

H 


6FV6 SHARP-CUTOFF TETRODE 


Miniature type used as rf amplifier in vhf tuners of 
television receivers. Outlines section, 5C; requires 7- 
contact socket. 


Heater. Voltage. (ac/ de). saa ete tte ss i Tee ee he: gas ew einer wg wr 
Hester: Current oo coe ie oh et che ohare & these Mig ac ole 6 cists oles sieve tie xe 
Heater-Cathode Voltage: ‘ 
Peak: vale ee NG is thine whee spies Masi ue Ms aoe Muslin wl oneie emer 
Averages values. 2.3 Us, oa dt Re es Paces Meee Bes thgie = os siecee 
Direct Interelectrode Capacitances :° 
Grid Nol *tot Plate Uae es i, ee, thes DLs Bie taming’ Basler sys Meaheule Migs dee, os 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield .. 
Plate to Cathode, Heater, Grid No.2, and Internal Shield ...... 
Cathode. to Heater see emdiee. .... QTM RTS. 26a eee ee 


° With external shield connected to cathode except as noted. 
e With external shield connected to ground. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage 


te Rede EM 6 Pepe sola Fede S a) pile, ote dw id: pinleeie 9) Ssiese cel sD, Ove lel ie 16 WiEePemuTe De: mM 


Grid-No.2 (Screen-Grid) Supply Voltage ........... 0... cece eae ee 
Grid-No. 22 NWoltagey > = 9650 SRr eet. BORE . two. «REE tok. aheo has 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............. 
(a CHOY COULTON US ere ete nes pea er Ie Ma earera, tae see allune "oath etegee 


Plate Dissipation 
Grid-No.2 Input: 
For grid-No.2 voltages up to 90 volts ......... cece eee eee 
For grid-No.2 voltages between 90 and 180 volts .............. 
CHARACTERISTICS 
Plate t-Voltswee a Bee es i caren, oe aanwa -'+ d Ue cape een dao ae gece 
Grid= Nol? UVoltarewiiisc wae Senne s Ga eae t em be ORS 
GridE Nore oltageas « «ck nee Gs oo a Se ole a el ee 
‘Plate Resistance: CA DDEOX. Jigexmiswne 04 hemasiegene «1a is « 2+ < las wie Seb atl Meehate 
TANS CONCICTATICE pid eee cle es sw. nace Gus aa Aa) Shane tesierl eo ncat bicvote Uae, oahu s ee 
Piste cGuY ren tyesitesons ctetahertolavaemierare ye shares boehe ia loko ba 6 pi eirie's: e/a aha! euenaialabate ae 


safe + lec m fabs toe we fone) oNal-s) 0 & a loka b het ware bebe 0 eek 6 Mere Te oe Fs (ee Se 


volts 
volts 


pr 
pF 


7FQ 
6.3 volts 
0.2 ampere 
+200 max volts 
100 max volts 
0.03 max pF 
4.5 pF 
3 pF 
2.7¢ pF 
275 volts 
180 volts 
See curve page 96 
0 volts 
20 mA 
Ps watts 
0.5 watt 
See curve page 96 
125 volts 
80 volts 
—l volt 
0.1 megohm 
8000 s#enohos 


TECHNICAL DATA 


GLI eNOst ee OULTENG 5 566s 60k x a lviaw ate ee eee EOL : 
Grid-No.1 Voltage (Approx.) for plate current of 20 pA. 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance 


@308038202980838 


oseeees3e@ 


Refer to chart at end of section. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


267 

15 mA 

—6 volts 

0.5 megohm 
6FV8 


6FV8A 


Miniature type used in television receivers as com- 
bined oscillator and amplifier. Triode unit is used as 
vertical-deflection oscillator; pentode unit is used as 
if or general-purpose amplifier. Outlines section, 6B; 
requires 9-contact socket. Type 5FV8 is identical with 


SFA type 6FV8A except for heater ratings. 
5F V8 6FV8A 
Heater Voltage (ac/dc) ...........ccc ccc cccecees aie 4.7 6.3 volts 
ACULCIMOUETENtCM Od. ook Ooo eo oe Loo ee Ch dele weds 46 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................ ae 11 i154 seconds 
Heater-Cathode Voltage: 
PC MMGRVONUG BM. oo SST SONS eee ek ee bike oie +200 max +200 max volts 
Pe RA ROM MNVC Fe yn od a gS ye ee ka uaneee Sele 100 max 100 max volts 
Direct Interelectrode Capacitances: Shielded Unshielded 
Triode Unit: 
GriGerONElatews ot LUT Fhe Cer eeete fh cok bake 5. 1.8 1.8 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode 
Grid No.3, and Internal Shield ................, 2.8 2.8 pF 
Plate to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ....... 1.5 2 pF 
Pentode Unit: 
APAGMINO RCO E LACE ot ost eli ere cs heave 8s bull aol wavs « geh-os 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No.3, and Internal Shield i bee i SP See en ane te 5 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
AMMEN CeMial SHICIG os et etek eben 3 pF 
Pentode Plate to Triode Plate .....:0...2.0...5.24., 0.15 max 0.03 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Pentode Unit 
Prete venaceer ........ het logde.ty.toot. boan dom. a. Mee deg 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .............c.c.ececeeeee 300 volts 
AMGEN OS Dae VO LEAS Gia cio sae oe eras ee Se oe i AN OSM apil NRA Ae Bar SEN See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Fossbive ins valuesiieius ; eshte 0 volts 
EA tom eiscipation es eee ee el ee Bee ae ere ete race VAS watts 


Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ................ ereforsioiene 
For grid-No.2 voltages between 165 and 330 volts ....... ol etetetete 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


0.55 watt 
See curve page 96 


MOA XeCA=DIAS TOPeration wr 5, 5.5 \eio-cce 4 o1> o,ose Fede hhe cleurorndtals Doses « was 0.25 megohm 

Horceathode-bias operation 22.6325... Sesame Gorsveerte es. ete 1 megohm 
CHARACTERISTICS Triode Unit Pentode Unit 
RN OE ER oe eee coe daca ye besdaety 125 125 volts 
Ne PU OMCR DE: |... holy baleinsvmsid s ole @eda’s ec ahew cde — 125 volts 
GRO NO Ae VOMACEe |. 0.0. OOS. ce ce hes beet e tates —1 —1 volt 
Papiientiom factor... jl. UsRw OND. PROT PRS. A5 — 
Plate Resistance (Approx.) .........cccccueeccecece 5600 200000 ohms 
OOOO CLENCA ps... ee la eee eee 8000 6500 umhos 
Piatemourrent. i) .2...'. . ROLALeLie. . fee ees 12 12 mA 
OIE EOTS SCTE TOINGG fF 6 9.5: de simances tera ncn nwiRio-s anda bvcciiens — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

PANS Te chs SEO RE ae aie Lee ha Wee ees ae ants —T.5 —9 volts 

Vertical-Deflection Oscillator—Triode Unit 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
PMA COUR VOILA S Obie «500! Bares i os Stein wil Oe So boda» adlealea 330 volts 
Peak Negative-Pulse Grid Voltage .......... 0... ccc cccccuecccuuas —250 volts 
Tae AL NOMS (CAUETEN Gs octets. e 6 ites «So vv RED > oboe aces ave temencs 70 mA 
MeerneeLe BimOne CUurrented; 6.655 3 eed ole Dow ce cin cineca devananas 20 mA 
NN ey oss ae ioe Da ete op wie ow we ccc eu Math 2 watts 


MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, For cathode-bias operation ...._.. a RS cers 
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6FW5 BEAM POWER TUBE 


Glass octal type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 19B; requires 
octal socket. Heater: volts (ac/dc), 6.8; amperes, 1.2; 
maximum heater-cathode volts, +200 peak, 100 average. 6CK 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC=@PlatesVcltage: te 3 OT eee hee ees sung hee See 77 volts 
Peak Positive-Pulse Plate Voltage# ..........0.. ccs eee e eee eee 6500 volts 
DC Grid-No.2 (Sereen-Grid) Voltage .. 1.5... .c eee be elds on ie 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage .................2.202eeeee —330 volts 
DC. Grid-No.1 (Control-Grid), Voltage ...............2:.+.seeeeees —55 volts 
Peak HGAtnOde  CUTLECI Grey ttt ere ice conte ee cage Sr ME ene ees ee va lorcet dea e alte cabeetrs 610 mA 
Wverarer Cathode: Olbrentinsacumieie tooo cae ee G eiicieue seca mr clole sree sna teusiens 175 mA 
‘Plate D isSips ClO sae sc ccsi pape ol cess hel Ses ele sue seer ererier ane levies Ghote. = hairel (ol apeauec Me cme 18 watts 
CEPT NN OS2, LED U Grete id ee ene ee ene seg ote cre rect tat a eiteniercer a tetarteN ss nF 3.6 watts 


Bulb Temperature (At hottest point) 
MAXIMUM CIRCUIT VALUE 
Grid=No:1-Gireuit, pResistancepnt se. 6656 6 5 ais co sis) 9 we 6 ore oss 0, ole Ree eT ae 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
eA bias resistor or other means is required to protect the tube in absence of excitation. 


6FW8 Refer to chart at end of section. 


6FY5/ 
EC97 


Miniature type with frame grid used for rf-amplifier 
applications in vhf tuners of television receivers. Out- 
lines section, 5C; requires miniature 7-contact socket. 
Heater Voltage (ac/dc) 


Heater Current £08 occ: s cid Acscesnsacutesndedwandidionecind oaedvare eee Oe 8 TENE BE Be 
Peak Heater-Cathode Voltage 


HIGH-MU TRIODE 


io) ia} fo)aal e/Jeivel S) Al ol ety) teu unl linen, S) (wise. wile: "ele, el o> (of im Iarte iSite jenie, 4/56) Lome 61.8, 


She nels Koko sehs see) wre ie 0 ees ts ofets ere C6 Se enue 6 Shere s ene. 


Direct Interelectrode Capacitances: Unshielded 
Grid kt Plates gies Cob cae rie eae Oke eae Racine 0.50 0.48 pF 
Grid to Cathode, Heater, and Internal Shield .... 4.75 4.75 pF 
Plate to Cathode, Heater, and Internal Shield ... oe 4.3 pF 
Grid “toiptlcateras®, Hatt Feat owe ee weet ws 0.28 max 0.28 max pF 
‘PlatextoaCathode eiasnetos. us Hee Seek See 6 0.25 0.21 pF 
Cathodesto yGrids satu icoh ones) qoutes a 3 sera e's ee 3.2 pF 
Heaters tot OB COOGC erat Pause 2 oa ederrcstereda susie cues cs 2.0 2.5 pr 

Class A, Amplifier 

MAXIMUM RATINGS (Absolute-Maximum Values) 

Blates Suppl vg ViOltawe soi tie els: mate ope Aue ances: A rauavan situaiand) samme ene eons = 550 volts 

Plater; Voltage dice foie kes ei italcet > hashes ae et ig te oe Osteen atere ed 200 volts 

Grid Voltage, Negative-bias value ......... 0... cece eee eee —50 volts 

Gathode., Gurrent 42.) ko vee ato - cou tow tt - ceeehboent) adhe ses 20 mA 

Plate, Dissipation, ..a. tees cer tne eee toes eeelelr eres es wren leserens els 22 watts 

CHARACTERISTICS 

PlateV oltaze Gaia: CNS eee 135 135 135 135 volts 

GridiBV OLA eo FRM o\. sieisrecsiene Gh ereue ews —l —3.1 —5 —A.5 volts 

Transconductance .......0..-0+e ee eeees 13000 625 125 — zMmhos 

Amplification Factor ..........+--++::; 70 — — _ 

Plate Currents am: sack ee eee dae as 11 — — 0.1 mA 

MAXIMUM CIRCUIT VALUES 

Cathode-Heater Circuit Resistance ........-. cece cecccevvuncce Sete 0.02 megohm 


Grid-Cireuit Resistance ..........e+ee. TAIRA. sR ahs BINS SF eaten le 1 megohm 


TECHNICAL DATA 
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DUAL TRIODE 6FY7 


12E0 ratings. 
6FY7 15FY7 

ieatersivioltagen(ae/de)zt.. oetak?. orbs, «venders ey. gate. bape) aye F 6.3 14.7 
PE Aseeee Mam ORE NICCNNG ata. Wipes, sien Bk oealcg hn ew Sntpidisy eee bucech$, 620,885 s 4,8 1.05 0.45 
Heater Warm-up Time (Average) ...............005 —— 11 
Heater-Cathode Voltage: 

Sees ee TLL Cm EE i oe oh ae Ae taisilans wd G))s\ late erie & +200 max -©200 max 

ARVOVE SE VONIGE 6 oc oe ccs oud Lee e SE CUS SOLER. |B 100 max 100 max 

Class A, Amplifier 

CHARACTERISTICS Unit No.1 Unit No.2 
PAS VIGULTSCUL SUN. . oc os coed eanroenah apt sere eecticunn © 250 150 
Griae Voltages) feo... JRE. . UIST PORE. Wk —3 —17.5 
Amplitication,y actor . £2). SeTLe IM pb Wb payee Siete Stam 65 6 
Piatepixesistancesi(Approx:)rentst feet sas sei css ses 40500 920 
UAE SCOROUCER ICE Win Se iicops di Gis cw boa viele de wad sees sous 1600 6500 
iets (GIDE CSIC, Tg a eager nn en 1.4 By5) 
Grid Voltage (Approx.) for plate current of 30 wA .. —5.5 oon 
Grid Voltage (Approx.) fcr plate current of 50 wA .. — —36 
Piate Current (Approx.) fer grid voltage of —25 volts — 6 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
WMCP ALCIOLUAS Gn Chg ee een sue oer nt tee ee ee 330 275 
Peak Positive-Pulse Plate Voltage# ................ — 2000 
Peak Negative-Pulse Plate Voltage .......3........ —400 — 250 
OMe PEM OCEBO TILTON Goo. cscs sive heel Be ushiceels Sus, dyn s cucu anie 70 175 
Average Gathode Current’. foo PP ori. IER 20 50 
PiateeDicsipationa:. 02H chek. so Wend ed. oe. meme 1 tee 
MAXIMUM CIRCUIT VALUES 

Grigctireuiteresistance 0.00. ee ee Pay PAG 


15SFY7 


Duodecar type used as combined vertical-deflection os- 
cillator and vertical-deflection amplifier in. television 
receivers, Triode unit No.1 is used as an oscillator, 
and triode unit No.2 is used as an amplifier. Outlines 
section, 8D; requires duodecar 12-contact socket. Type 
15FY7 is identical with type 6FY7 except for heater 


volts 
amperes 
seconds 


volts 
volts 


megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
7 A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section, 6G6G 
Refer to chart at end of section, 6GI1 
BEAM POWER TUBE i 6GB5 


ratings. 
27GB5/ 
6GB5 13GB5 PL500 
Heater) Voltage (ac/dc) eo. . circteryas bv oose ope 0% 6.3 13.3 27 
Meatprcurrent ) 0. tte ee ee 1.38 0.6 0.3 
Heater-Cathode Voltage: 
Rea ltisaine gar: . der. soenie ted ley os oe ahbeiets« +250 max +250 max 7250 max 


Average’ value i... eiew ee wes i tattle hale Mavole 125 max 125 max 125 max 


_ 13GB5, 27GB5/PL500 


Neonoval type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 10E; requires 
neonoval 9-contact socket. Typical instantaneous char- 
acteristics (measured with recurrent waveform such 
that maximum ratings are not exceeded): plate volts, 
75; grid-No.2 volts, 200; grid-No.1 volts, —10; plate 
mA, 440; grid-No.2 mA, 37. Types 18GB5 and 27GB5/ 
PL500 are identical with type 6GB5 except for heater 


volts 
amperes 


volts 
volts 
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Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
DC Grid-No.2 (Sereen-Grid) Voltage .......- cece eee r ene e eee cnes 
Peak Positive-Pulse Plate Voltawe#t ........ 0 cece eee ee eer errr e ees 
DC Grid-No.2 (Screen-Grid) Voltage ..........s- eee eeee ARAL 
Average Cathode Current ..........s see e erence etree nee eaee neces 
Plate Dissipation®A ......... cece ee etree teen een ne tae necrees 
G¥id-Nos? Inputesi/ i 109 250 VO, Pb eS Fae iT PIS e ees Paar 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Without grid current «6.0... 2. cece cc cee tee seen nec ceees 

With grid current (horizontal-output service only) ..-......-.: 


TUBE MANUAL 


0.5 
2.2 


volts 
-veits 
volts 
mA 
watts 
watts 


megohm 
‘megohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
4A bias resistor or other means is required to protect the tube in absence of excitation. 
® Grid-No.2 input may reach 6 watts for plate-dissipation values below 11 watts. 


6GC5 BEAM POWER TUBE 


Neonoval type used in color and black-and-white tele- 
vision receiver applications and as output tube in 
audio-amplifier applications. Outlines section, 10D; re- 
quires neonoval 9-contact socket. 


Heater. Voltages ac/ AC) os see ec eee eae pee trate ciate cette sia 
Heater Current yc nee Se ae Pieler ence ee etal ae ela Cantey same eet Se aie els 
Heater-Cathode Voltage: 
Peakeva tte ice cs ce sie 0 ne oR INHALE WAGNER, ea Na le NMOS =. Sie 
Average value  ... . WPSEEXE, ORR RI ii. eae IRS RRA Ge 
Direct Interelectrode Capacitances (Approx.) : 
Grid Nov litopPlate (ct eles oo eo eee te Bees Seg Ree 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... ; 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate. Vo ltdive Wee ooo SUR ae ao hoe ue AM ome bara ole os om enameb wu es ms eels ‘ 
Grid-No.2 (Screen-Grid) Voltage ...........: cece cece eee ees tee ee 
Plate Dissipation. ison soeatees ee a to bhneahe + isbre s clans Sima pe a heatantel « 
GPIGEING 2 LTD Ute eae Mawar ieiee s- crcl seared ara uchomences chpelc ue castenege yom tekcraiars 
TYPICAL OPERATION AND CHARACTERISTICS 

PlateriWoltares .25f4eds . ae Adiia . 2s Tee. ek eas 110 
Grid=IN On 2 VOUS OC pee ies osc 4 Ga ahs ocahees. Guilal ausmereen ee share ore 110 
Grid=NO Se Oba? Gir) psy wisicce Scare aude Qe eau acg, Mopate be —7.5 
Cathode-B iis PCS IS COM s emi ee aa! oe tesla, @ arm aioli one plete eo veliasieite — 
Peak 7A Wa. Gride NO. LeVOMae@e oo so cares ce ee wes creas 7.5 
Zero-Signal “Plate Current ©0203. ....e eee ewe eee eave 49 
Maximum-Signal Plate Current .............5-ee00. 50 
Zero-Signal Grid-No.2 Current..........00e eee we wees 3 4 
Maximum-Signal Grid-No.2 Current .............06- 10 
Plate) Resistance ( Approx:) io so iti. cc sakes re orven 13000 
TANS CONGUECTANCEM GIA decid oe oe os 6 sao oye ane 8 ies wee 8000 
Loddihesistance pts «cca. cit hcAc do AS @ boss Biers s  puie 2000 
Total Harmonie Distortion .......... 0002 cess cece reas 10 
Maximum-Signal Power Output ..........0.-eece0. F 2.1 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 


So the alee we ele 6 6 8 ele ale ett eee we ele eo 06 0 @ 


6GE5 BEAM POWER TUBE 


12GE5, 17GE5 


Duodecar type used as_ horizontal-deflection-amplifier 
tube in television receivers. Outlines section, 15A; re- 
quires duodecar 12-contact socket. Types 12GE5 and 
17GE5 are identical with type 6GE5 except for heater 
ratings. 


6.3 
1.2 


+200 max 
100 max 


0.9 
18 


volts 
amperes 


per cent 
watts 


megohm 
megohm 
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6GE5 12GE5 17GE5 

Heater Voltage (ac/dc) .......... Re stale ieveceiets 6.3 12.6 16.8 volts 
Heater "Current (20008. BESFRNS. Pra Rn ert 1,2 0.6 0.45 amperes 
Heater Warm-up Time (Average) ............ — 11 il seconds 
Heater-Cathode Voltage: 

CA VAIUICWR A ea 6 als ds se spe bene ss os 6 6 +200 max +200 max +200 max volts 

Average value ...,............ NE ee Oe 100 max 100 max 100 max volts 

Class A, Amplifier 
Pentode Triode* 

CHARACTERISTICS Connection Connection 
gt COU VONAGE HAM wc) an 0 aeons sexcnotoint che) 6 onscei 6 60 250 150 volts 
Grid-No.2 (Screen-Grid) Voltage ................ 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage ............... 0 —22.5 —- volts 
PTI E ATION MORCLOR . a WetrtapeSicidacs csi cron pecernl ons eroiene — — 4.4 
Plate Resistance (Approx.) ...............0.0eee — 18000 — ohms 
DEOTECOMGUCLGNCE .. . o 5. uih id Ws wt elit ots Wald whecb Sie ols — 7300 —_—- | pemhos 
CEO gh oN a 9) Ne aa a an peel ead eae 345¢ 65 — mA 
Grid=No:2iGurrent, 2223, (er Sr toe, Lame) SS 27e 1.8 — mA 
Grid-No.1 Voltage (Approx.) for plate current 
Chie ils TAT WaNs nso 5.2 I le ee eg aa — —AzZ — volts 


* Grid No.2 tied to plate. 


*This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DUwriatemoupply Voltave: Acts eens. Chee ws oon n cn Bie 770 volts 
Peak Positive-Pulse Plate Voltage# ........... 0.00 c ccc ccu ev eceece 6500 volts 
Peak Negative-Pulse Plate Voltage .............. 0. c cece eecvuee —1500 volts 
DCEGrrd-Nowuvoltage . fern.. susloa: oad: winetd loose « .vheiones 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ................-ccccues —330 volts 
WG GrieNot Voltage oR Fe IRE Re | OG EO | iste Fe —55 volts 


Peer Cathode Current iaivrce say. Fee. Porno kh sear nek 550 mA 


Wvesewem acmode ‘Current: < ian |. ly Seta ke bys fu cps he cA s dats 175 mA 
Pita l Ds PaAiONy fs eGR EES EUS iadecds sks, elie 17.5 watts 
Cenpoe comput hye). soo. bere. De weary. flows tomers 3.5 watts 
Bulb Temperature (At hottest point) ........0..... ccc cece eecceee 200 He 
MAXIMUM CIRCUIT VALUE 

Grid-Nod Circiit Resistance, 3 os [csc cones cee enc aeec'eaees SMe rae 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
7 A bias resistor or other means is required to protect the tube in absence of excitation. 


BEAM POWER TUBE 6GF5 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 8D; requires 
duodecar 12-contact socket. Heater: volts (ac/dc), 6.3; 
amperes, 1.2; maximum heater-cathode volts, +200 
peak, 100 average. 


Class A, Amplifier 


Pentode Triode* 

CHARACTERISTICS Connection Conneciion 
PACS OPA WEEE. ei. oie ott cree bv dou demu ec dee 60 250 150 volts 
Grid-No.2 (Screen-Grid) Voltage ................ 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage .............. 0 —26.5 — volts 
AMplifCAtion FE ACtOY / scm tviscrs. inspec tales andre talttlde « — - 4.2 
Plate Resistance (Approx.) ...............0 eee -- 0.26 — megohm 
IRIS COMOUCEA NCE Ty. fo fens cdots on. 6.0! so. a © © bags. wus — 4700 ae «mhos 
LETS CCI a 2) 1 Ean lst ale’ SM gM die ra eat dR o4be 34 — mA 
Meee COUTFEMC? ff sh Pe wg co ea vw hte ele tee es 33° 1.6 —_— mA 
Grid-No.1 Voltage (Approx.) for plate current of 

TES TO DP ge pF ES cat ae ee OR _ —46 — volts 


* Grid No.2 connected to plate. 


e These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not, be exceeded. 


AZ, RCA RECEIVING TUBE MANUAL 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DOSPlate Supply wVoltacen ie rs is tee een ela enalnge oo) re det tered torte 770 volts 
Peak Positive-Pulse Plate Voltage# ............0 cc eee ee eee 5000 volts 
Peak Negative-Pulse Plate Voltage ..................- VEVEE TER ee —1500 volts 
DOC Grid-Nol2? “Voltavet .2) 6.05). te ae oo Beet ee 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage .....-.......50 +e eee eens — 330 volts 
Negative DC Grid-No.1 Voltage ........0. 0. cece ences een eee —55 volts 
Peak CathodemGunren tis meee ed ooo 6 od Sienetensscusie ges isos aval orale 500 mA 
Average, Cathodes Curremti. 256. Mab ni. cos cespsncucr ch peneasicnratary sy -nnnen OM ASS 160 mA 
Plate Dissipation y (ewe gle. oc HE cw > os opeeevcencmsecesnedsusyeymaonsny Ghoetenn ts he 9 watts 
GridkNo erin putea . CAR eres ee) RES «5. 5, oie SRR Res 2.5 watts 
Bulb Temperature (At hottest point) oc s,ccrrecesccerciissnns ctmmneremorsns's 200 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cireuit Resistance ...............0cace Aniterabeabar caret ab parse ie si 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 


6GF7 
6GF7A 


10GF7, 10GF7A, 

13GF7, 13GF7A 
Novar types used as combined vertical-deflection oscil- KT, Pr; 
lator and vertical-deflection amplifiers in color and 9aD 
black-and-white television receivers. Outlines section, 11A and 30A, re- 
spectively; require novar 9-contact socket. For curves of average plate 
characteristics for Unit No.l and Unit No.2, refer to types 6DR7 (Unit 
No.1) and 6EM7, respectively. Types 10GF7 and 10GF7A and types 13GF7 
and 13GF7A are identical with types 6GF7 and 6GF7A except for heater 
ratings. 


DUAL TRIODE 


6GF7 10GF7 13GF7 
6GFT7A LOGF7A 13GF7A 
Weater aV oltavee. (aC) OC) wettaeam s 5 0 iiss ee en aye 6.3 9.7 13 volts 
HeatermeGurventss wis bie te een need satis, amir 0.985 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... — 11 11 seconds 
Heater-Cathode Voltage: 
Peak ya ire ey re aa a a ets eae +200 max 200 max +200 max volts 
Average, value (¢)i.......0RGR aE e . Pe oo a 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): Unit No.1 Unit No.2 
Gridktor EIAte Pes et ee Une ee Beene Sie see 4.6 9 pF 
Grid touCathode, and pHeater? 77.0. sees cee nee 2.4 6.5 pF 
Plate to Cathode and Heater .................. 0.26 1.4 pF 
Class A; Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
Per Le WELW. Ol LES Gwe rae so eae, 4. laytelis) suc ues ete ea sl oils a eee 250 150 volts 
Grdkyy oltagve den ReMi ser a Bal... PR Se Leak. ogier —3 —20 volts 
AmplificationecdactOYr 6. ..ccere ert en es s+ sae res 64 5.4 
Plate Resistance (Approx.) .....-¢.55s22ecee ee stweee 40000 750 ohms 
Transconductancemnc as. LAIR G cio no au kp oem bus eae pe 6 1600 7200 pmbhos 
Grid Voltage (Approx.): 
For plate current of 10 WA .......6.0.0.. 8. cae —5.5 — volts 
For plate current of 100 wA ............-2 ee a —A45 volts 
Plate. Currentiet fcc Meee. ecu wee ean eas eee 1.4 50 mA 
For plate voltage of 60 volts and zero grid voltage —-— 95 mA 
For grid voltage of —28 volts .............5.. — 10 mA 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
WC Plate -.Voltawe’.. 7 tak ox acetic cn suaie pac stedcan ol etoue ls 330 330 volts 
Peak Positive-Pulse Plate Voltage 

(Absolute. Maximum)# ....... 0... cece eee eee a 1500¢ volts 
Peak Negative-Pulse Grid Voltage ..............5. —A00 ——250 volts 
Peakr Cathode’ Current. (iain. cathe. he eee She. a oretaba a gaat UC 175 mA 
Average Cathode Current .........0.... 0.0 eee eee 22 50 mA 


Plate Dissipation Wisssee 5 cis cs cece. 6am We es ore ve 1.5 11 watts 


PLATE MILLIAMPERES 


TECHNICAL DATA 2738 


MAXIMUM CIRCUIT VALUES. 
Grid-Circuit Resistance: 
For grid-resistor-bias or cathode-bias operation . 2.2 2.2 _ megohms 


¢ Under no circumstances should this absolute value be exceeded. 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2,5 milliseconds). 


Refer to chart at end of section. 6GH8 
MEDIUM-MU TRIODE— 

“ Ps SHARP-CUTOFF PENTODE 6GH8A 

SGH8A 

kpcsp Miniature type used in multivibrator-type horizontal- 


deflection circuits and for agc-amplifier or sync-sepa- 
rator applications in color and black-and-white tele- 


lp ‘T vision receivers. Outlines section, 6B; requires minia- 
PT CT ture 9-contact socket. Type 5GH8A is identical with 
9AE type 6GH8A except for heater ratings. 
’ 5GH8A 6GH8A 
Heater’ Voltage (ac/dc) .5a!iah. i amaxiead .cvemes 4.7 6.3 volts 
ES EOE eee | pl ie ah aN 0.6 | 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 11 seconds 
Heater-Cathode Voltage: 
RR ac A eg NUN He ah tts le +200 max +200 max volts 
peerage tae?!) AN, Vai ts Nas OS 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
LID Sob all ol Ch a ere 1.7 L7 pF 
Grid to Cathode, Heater, Pentode Grid No.3, 
Pentode Cathode, and Internal Shield ....... 3 3.2 pF 
Plate to Cathode, Heater, Pentode Grid No.8, 
Pentode Cathode, and Internal Shield ......... 1.4 1.9 pF 
Wredterato \Cathode’ .........+..-scveccarecce... 3 3 pF 
Pentode Unit: 
RTOS OnE UO ME NALG As. so or opm Hie. ose cahece cee 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 5 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.8, 
pu ainternal Shield |)... ow... v6 ums. O... k 2.6 3.4 pF 
Heater to Cathode, Grid No.3, and Internal Shield 3 3 pF 
Class A, Amplifier 
CHARACTERISTICS Triode Unit Pentode Unit 
Se ey Ogee. Fx, x8) males). NRBCe Oo a ols. dkesen 125 125 volts 
erent Malbages 6285 be... as, . ALL ceo ha. be, — 125 volts 
Creo Woltage! 1.8. cre rok mR ikc cscmedsosee. —1 —1 volts 
AmpiacationsFactOr hou ns. oe. BEOA loo. Aokdaeeda 46 = 
Plate Resistance’ (Approx.). 23. fei bebe dn we dens 5400 200000 ohms 
UMOMUIEEOMCC 8 5 Pe vc vee pannauan 8500 7500 “mbos 
Pema rrene 2. MOOR kee cs cececannes 13.5 12 mA 
Sr-No.2 Chsrenty: Gest sier). terra. ot ome ins — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
(0 EI SE a ee. eee 5 Oe Rr ; —8 —8 volts 


TYPE 6GH8A TYPE 6GH8A 
PENTODE UNIT 
ro “™ GRID-No.2 VOLTS=125 
& 
N 
ie) 
20 
¥ 
(eo) 
= lJ 
5s 
53 
“oo 
os 
So 
<q 
pa | 
a. 


0~~ 100 200 300 400 500 0 =100 200 _ 300 400 500 
: PLATE VOLTS 92CS -1042iT! PLATE VOLTS = g2cs-10436T 
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Horizontal-Deflection Oscillator 


For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate “Voltage .).. (2)... 70%. . Jetiesoma. ol. Baha. afeieae ; 330 350 volts 
Grid-No.2 (Screen-Grid) Voltage .........-.+++++5 : —_ 330 volts 
Grid-No.1 (Control-Grid) Voltage: 
PositivesbiaS “Value. cen ose ew weenie oieiee's < 0 0 volts 
Peak negative value ......... 0: ee eee ee eee nee . — —175 volts 
Peak Cathode Current ........--ccceec reese cecnee A — 300 mA 
Average Cathode Current .........:e see eee eee eee — 20 mA 
Plate “Dissipatiiy oe vececaje cegenens; ecaney ane enay sup par nnege ie joue 2.5 2.5 watts 
Grid-No.2 Imput  . oc. ct SEB Belensie Sore hoe ued otra Ne _ 0.55 watt 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ...........++serereee ‘ oes 2.2 megohms 
For Cathode-bias operation ..............++-4-- Pa je 2:2 megohms 
6GJ5 Refer to chart at end of section. 


6GJ5A BEAM POWER TUBE 


12GIJ5A, 17GI5A 
Novar type used in high-efficiency horizontal-defiec- 
tion-amplifier circuits of television receivers. Outlines 
section, 32; requires novar 9-contact socket. For curve 
of average characteristics see type 6GW6. Types 
12GJ5A and 17GJ5A are identical with type 6GJ5A ex- 


cept for heater ratings. 9QK 
6GI5A 12GJ5A 17GI5A 

Heater Voltage (ac/dc) .........0-eeveveee - 6.3 12.6 16.8 volts 
Heater.tCurrent woe as. . ieee k - aoe ee i, 0.6 . 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 

Peak  Wraltie Aces: Jeu ae Pin Wee ayer. +200 max +200 max +200max volts 

AVeErAagerr Value” mines as ae om ches 8 ne 100 max 100 max 100 max ir volts 
Direct Interelectrode Capacitances (Approx.): 

Grid NOs tO CE Ate fee te erm eae ie an) Seca ee cana a colons 0.26 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 15 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 6.5 pF 

Class A, Amplifier 
Triode : 

CHARACTERISTICS Connection Pentode Connection J 
late VOlAre Wed ose clol hee ee wel tg oto te ocadeuedenonens 150 60 250 volts 
GHide No 2e TLV OlLASe @ le Seer ee coho chs act tage ds 150 150 150 volts 
CmdzNo.l Volthwe ser ae re ore teennce ne peta co — 22.5 0 — 22.5 volts 
Mu-Factor, Grid No.2 to Grid No.1 .........- 4,4 —- — 
Plate Resistance (Approx.) ...........s058- — os 15000 ohms 
Transconductanceve: ...u.. idiee . . os ssw eens — — 7100 pumhos 
Bizte. Current. 82... oo ceca oo Paes Ace — 3908 70 / mA 
Gaid-No. 2 Current, oone.s cer ee ntiete anne ucseaiele re — 328 2.1 mA 
Grid-No.1 Voltage for plate current of 1 mA . — —_ —Az2 volts 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC ° Plate «Supply: Voltawe is ook. oc be a Bhs es ee de oe ee con dee Stes 770 volts 
Peak Positive-Pulse Plate Voltage# 2... ..... cc cece eee eee eens 6500 volts 
Peak Negative-Pulse Plate Voltage ..... Seca. ig i oc Bs Re as —1500 volts 
DG PGrIGENG, 2h Violtawes ete CPS eae obs) yore acectucceuene: «s-sctbe oo spre sie 220 volts 
DC) GridéNoz1 7 Voltaze ob eb ed. oh ob Te Oe ees oun he 5 odes wy nda —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ...........s eee eeeereeee —330 volts 
Peak Cathode } Gurremty sok: ier cpbsotes 10 oe Beutth io sted be ks et sndibpn ge: «de Seas 550 mA 
Average Cathode Current... ee 6 ce ce ce eee ee rere ene e es 175 mA 
Plates Dissipatign ect. coo. tra swuhesa the time Be tesco o> deacon kine = somone’ 17.5 watts 
Orid-No.2. (Aput (le Cee erm de st pg ee ee Ops hscetew Oa aE gm Ne 3.5 watts 
Bulb Temperature (at hottest point) ..........:. ee eee eee cece eens 240 °C 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cirecuit Resistance: 
For grid-resistor-bias operation® .....6... eee eee ee eee ee tees 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
eA bias resistor or other means is required to protect the tube in absence of excitation. 


‘TECHNICAL DATA 275 


6GJ7 


SHARP-CUTOFF PENTODE © OGJT/ 
ECF801 


8GIJ7 


Miniature types used as combined oscillator and mixer 
tubes in color and black-and-white television receivers 
utilizing an intermediate frequency in the order of 
40 MHZ. Outlines section, 6J; require miniature 9- 
contact socket. Type 8GJ7 is identical with types 
6GJ7 and 6GJ7/ECF801 except for heater ratings. 


6GI7 
6GIJ7/ECF801 S8GJ7 
Heater Voltage: (ac/dc) suc... sare, 01.00 eauetyy 6.3 8.0 volts 
Heater Current ........ Fade sect RISEN, SGT, Ut, ROT DL 0.41 0.3 ampere 
Peak Heater-Cathode Voltage* ...................... *110 max 110 max volts 
Class A, Amplifier 

‘MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
.Plate-Supply Voltage). 2)... .00/ 50.000 0.6.00 00 pee) i2 600 600 volts 
MRE OO et ea ee, 140 T5 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ _- 600 volts 
BION A VN OMBLS i ig tn an sven og uncut — 275 volts 
DC Grid-No.1 (Control-Grid) Voltage .............. — —50 volts 
RRO OMIVONE o.oo 46 cde coches ccboecsdcwcce cn 22 20 mA 
RAM mes ipettOn 68 664 csi. abs cere etek hone alates lc 1.8 ek watts 
iineo.. INUt® ..... Poot eo ee — 0.55 watt 
CHARACTERISTICS 
Pee ete) Voltewe oe). bs dn. chee hes sa des ouch 100 170 volis 
PCuterig-No.a) Voltage | ...,3.++..6..,.1..cad oda — 120 volts 
pho Nod Voltage |.) ool cc. ace eee. —3 —1.2 volts 
mommineationMactor. i... s ces OOo, 20 55* 
Plate Resistance (Approx.) ........................ — 0.35 megohm 
mrmmmconmactanee as. 4k... bok oe ole ccs ca Moe MU Ne 9000 11000 xmhos 
MM TOA A UEVENG 6.) scnca.le whi 9 do Sorelnan O. okt. we Of 15 10 mA 
feria e. 2) Curcent:: .ccukoe To — 3 mA 
Grid-No.1 Voltage for grid-No.1 current of 0.3 BAS... —1.3 max —1.3 max volts 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ...................5024. 0.5 1 megohm 

For cathode-bias operation ..................... 0.5 ee megohms 


A The hum should be minimized in intercarrier applications by limiting the heater-cathode 
voltage to 100 volts rms, and in AM receivers to 50 volts rms. 

* Grid No.2 to grid No.1, approximate value. 

@ When control-grid bias is between —1.5 and —2 volts, screen-grid dissipation is limited 
to 0.50 watt. When this bias is greater than —2 volts, maximum screen-grid dissipation 
is 0.386 watt. 


Refer to chart at end of section. 6GJ8 
HIGH-MU TRIODE 6GK5 


2GKS, 3GK5, 4GKS5 
Miniature type with frame grid used as grounded-cath- 
ode.rf-amplifier tube in vhf tuners of color and black- 
and-white television receivers. Outlines section, 5C; re- 
quires miniature 7-contact socket. Types 2GK5, 3GK5, 
and 4GK5 are identical with type 6GK5 except for 


7FP heater rating's. 
2GK5 3GK5 4GK5 6GK5 

Heater Voltage (ac/dc) .......... 2.3 2.8 4.0 6.3 volts 
Weater Currenti)... 5.0. .bh oe ok 0.6 0.45 0.3 0.18 ampere 
| Heater Warm-up Time (Average) 11 11 11 — seconds 
Peak Heater-Cathode Voltage .... +100 max +100 max +100 max +100 max volts 

Direct Interelectrode Capacitances (Approx.) :° 
oe bors late .. PY... . . Sacks ae he cher ah | ded dase unin’ 0.52 pF 
Grid to Cathode, Heater, and Internal Shield ................ 5 pF 


Plate to Cathode, Heater, and Internal Shield ............... * 3.5 
Peter to Sathode | yp yecg es oo eens ph 6 Pen se aa Ce ea eee Veveu 2.5" pF 
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° With external shield connected to cathode, except as noted. 
« With external shield and internal shield connected to ground. 


Class A; Amplifier 


Plate Voltage “=... aa. «cere A Fae ee, ee, CRASS, cee 200 volts 
Grid Voltage: 
Nepatiyesbias pvalue si... oe Su eS RN Te oo eee oe Mee sie —50 volts 
POSLLIVO DIAS VALS. Ree eet, Lee mk lope eter er ate tell wants fs fos one eciertoreyiel alee 0 volts 
Average Cathode Current ......... 06 cee cent ee eee cnet ets eneee ae mA 
Plate ©. Dissipation eho... spk <a les esse sn Paes ce ok + peta See hae 2.5 watts 
CHARACTERISTICS 
Plate Voltarerie wkeee, She EA PE TRAE RRe, Shea. eee oe es mats se one se 135 volts 
GridinVoltaged € ck. afrcrieeeeet . bas eee POSE. ER. ERD EEF. —t1 volts 
Amplification Factor... . gsc. + ge eSeae es: + aauselay spe SERRE 4 h- 78 
Pilaté! Resistance *CADprox.): Wee ee eee ee tenes 5400 ohms 
Transconductance; 4iisi9 fa. False te oe bes OE ee RES «oe RAT 15000 umbhos 
Plate. Current nae sccts > shidnwdins ) TORQORM Phe hee 6 Sepak ee, pee 11.5 mA 
fuput' *Resistance* 224. SMAPS. SES ae cee ee ete oe he eee eee 275 ohms 
Input. Capacitance®: .: ssn, UDR os ce nye ee et nae oe rae Beret re 11.2 pF 
Noise@Figure fh vise. . . 60S VA ee GM ad. - ape ee er eit be ee ee ee 4.7 dB 
Grid Voltage (Approx.) for transconductance of 150 umhos ...... —A.2 volts 
Grid Voltage (Approx.) for transconductance of 1500 gmhos ..... —2.5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Cireuit Resistance, for cathode-bias operation .............. 1 megohm 


* Measured at 200 MHz with heater volts = 6.3 and plate effectively grounded for rf voltages. 


+ For a neutralized triode amplifier at a frequency of 200 MHz with signal source impedance 
adjusted for minimum noise output. 


TYPE 6GK5 bs 


PLATE MILLIAMPERES 


.¢) 100 200 300 
PLATE VOLTS 92C$-11024T 


6GK6 POWER PENTODE 


10GK6, 16GK6 


Miniature type used in the output stage of audio am- 
plifying equipment and also in the video output stage 
of color and black-and-white television receivers. Out- 
lines section, 6G; requires miniature 9-contact socket. 
Types 10GK6 and 16GK6 are identical with type 6GK6 
except for heater ratings. 


6GK6 10GK6 


Heater Voltage (ac/de) ........0. 005 PREM os 6.3 10.6 
HeatermCurrente™. io. eal Oe ale vee ae eee 0.76 0.45 
Heater Warm-up Time (Average) .........-- — 11 
Peak Heater-Cathode Voltage ............+- +100 max 100 max £100 max volts 
Direct Irterelectrode Capacitances : 
Cid INO. DL to, PIBCE. 1 ae ies slits vcecanestl ono le) aati BATE EO he) Oe eRe ee ene Te 0.14 max pr 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal "Shield (PPS e ec via alate PER IEE GM Ne eee 10 pr 


Internal? 'Shieldsw<t ss 25 0465 3 eae Geek ose a eA iat Peer -sderbegens . 7.0 pr 


TECHNICAL DATA 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Pie Supe Voltage . -/iono.oltsafiob-leatteay. be 
Piste Vomare us. 8... o.oo we, 


PM sD, Paria) eel alia d wisea s\ Ret erseulel «° aries io teiie het a). (6, 


ST Te HOS eile sii let oh oe Ue MeyMig Net iv 


ce See. |S Geet la sie) evel Site, ef ia artaaiol at a] MOM Usllier cle? SAR Sub ise 


Pistewrcipawon ...... Aino. BliOy.. UOT. Tol Re 
A ices wimet, “Peak 2.008. Watt BoM Cale ow 
Grid-No.2 Input, Average 


ete) leis) “9 ce ep #0! 9p ofa? eel éive le is. 6 (pte pt a) elie es: 6. 


CHARACTERISTICS AND TYPICAL OPERATION 
Plate Supply Voltage 


hie) fel. 8) -GARIOw st 38 le eo abi Te Oe, SD Oe ee Tee eS 


wis) Sh res aires 0) rca) ie, 4) en ey) SU 8) ee 6 Py ELS. FO 3. 


Weimone- Miata Resistor... 99.0... cee aeccccceracdbheazcs 
Mu-Factor, Grid No.2 to Grid No.1 
Plate Resistance (Approx.) 
Transconductance .......... 
Peak AF Grid-No.1 Voltage 
Zero-Signal Plate Current 


yO HOS HTS anid os 2 


Swe) neti sh) arte a OSS 4, € Be eS eS ee GR 


SESE OSL e 1g) 6) 1.8: el Sey Me Wye. SE: enibee er OHe Terry 


Oh Ay Oe eNO Bi (6) mp ia? sp egne\ ah (0y (eh ay.% ee) ay ol Sh eh boteaMe 


Sere aeL se Rennes) ve 9S SM Ce S-5S HE. Ge ee. SES 


Sp erashi 1) Se epc@) Gr (et vo) es ee an Mh a Were) wl ental 


rye [eel oie). sae te oh © pnwes ehigne ve 


Sea Mec \siitaloal vel rec er val os (6) (slinky ay ey (! aly 


eh 5 Te Pwmebwceks ‘ets eiaiewe me Oey OMLO KS o Hetie okehe Otel 


S <0) 06 9 eye: is ey « Leta ea ha teks Us v SHS bel Sete 


a Y 


se ee eee eae 


see ee oe eee 


ee emer eee ce 


wee es ee tee 


eee se coe eee 


cee eo ese eee 


ois Si a CECH RY} 


oF Satie el we. 6 ¢ 


2 


Ce oY 


Cis) 9) leh Oh Sie! (eee! 


cr 


Oe Oe oo Wee ine 


eee eee ee oe 


CC er ec 


Push-Pull Class AB, and Class B Amplifier 


MAXIMUM RATINGS (Same as for Class Ai Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Class ABi 
PIAL OMOILEZe Sebel). le eeeeo. . Sy. 250 300 
GEIGEINGS2HEVOItAe oo. ooeos obs ose leo en 250 300 
Grid-NomawVoltaze ¢2.). 2075. wel rises ao — 
Cathode-Bias Resistor ................ 130 130 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 22.4 28 
Zero-Signal Plate Current .......... 62 i, 
Maximum-Signal Plate Current ...... 75 92 
Zero-Signal Grid-No.2 Current ...... 7 8 
Maximum-Signal Grid-No.2 Current .. 15 22 
Effective Load Resistance (plate to plate) 8000 8000 
Total Harmonic Distortion .......... 3 4 
Maximum-Signal Power Output ...... 11 17 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For \fixed-biasS'operation (./)...05 0000008006 Jad 
For cathode-bias operation’ 2) OV.) Vk, Sed, UU: 


TYPE 6GK6 
GRID-No. 2 VOLTS = 250 


C2) 


MILLIAMPERES 


PLATE (Ib) OR GRID-No. 2 (I 


PLATE VOLTS 


92C8-9903T 


277 


watts 


per cent 
watts 


per cent 


megohm 
megohm 
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6GL7 DUAL TRIODE 


Glass type used as combined vertical-deflection-oscil- 
lator and vertical-deflection-amplifier tube in color and 
black-and-white television receivers. Outlines section, 
13B; requires octal socket. Heater: volts (ac/dc), 6.3; 
amperes, 1.05; maximum heater-cathode volts, +200 
peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS Unit No.1 Unit No.2 
Plate }Voltagwewinwr. O25) eae Bee i ate te a arcnanal ioe Ncyanerta taste ts fe 250 175 volts 
GriGsiVOlta ey CyMMRe eee ie Ee eee mane ee is eager eeeevene —3 —25 volts 
Amplification, Mactor 76s) ie0 aos os aes nn eae 66 5 
Plate Resistance; (Approx.) ......-4..s0:6es4eqecs"8 30000 780 ohms 
Mransconductancemmt-cu cok oaks ce ccs beg eigenen inner 2200 6400 pemhos 
Plated Current Gages sale ek oe ouebeies wills al ayes wsitecensleuindensicice is 2 46 mA 
- Grid Voltage (Approx.): 
For plate current of 20 wA ............- eee ener —5.3 — volts 
For plate current of 200 pA .............0- ee eee — —60 volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
DCS PlatemVioltay curtis ta nearer el ets Ss chalne trae lors a eis lerrete 350 550 volts 
Peak Positive-Pulse Plate Voltage ................ — . 1500# volts 
Peak Negative-Pulse Grid Voltage ................. —400 —250 volts 
Peak’ Cathode “Current stag: okie ode eee aaate wakes — 175 m 
Average Cathode Current... .....)... {e520 G7. tow oe ? — 50 mA 
Plate Dissipation Si. ee oes cee olen cere aie © Z 1 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For fixed-bias operation ............cecececeee 1 1 megohm 
For cathode-bias operation ...............ee00- 2.2 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
= A bias resistor or other means is required to protect the tube in absence of excitation. 


6GM5 POWER PENTODE 


Neonoval type used in television receivers and as 
power amplifier in radio receivers and audio amplifiers. j¢ 
Outlines section, 10D; requires neonoval 9-contact 
socket. Heater: volts (ac/dc), 6.8; amperes, 0.8; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PlateMaVidltage tee 27. ae err eerste bse se 550 volts 
Grid-No.2 (Screen-Grid) Voltage ..........-...cceecccecrvsecvses 440 volts 
Cathode yCurrent™ Sees ee eee oe NS PO ee ee ene 85 mA 
Plates; Dissipation;ans. (See ei aaa ae es ee chee he ae 19 watts 
GrideN0.2> La put dis, Suis cds cle sattech dane Ob os that a wipale < Sale tien boat shame «otic ais 3.3* watts 
TYPICAL OPERATION AND CHARACTERISTICS 

Plate!” Voltawew sss oS uk eigiiis ki Scots Ewe others use baie tales euconrals, speek s 300 

Grid-Noi2 V.oltacert, Aaa EL Peace, PART e One seed cee ttle ces TEs ae 300 hire 
Grid-No.1 (Control-Grid) Voltage .....0 cece c ccc ccc ecc cece veccece —10 volts 
Peak AF. Grid-No.l Voltage fe oo) he as chal tie be oe ee oe One nie 10 volts 
Zéro-Signal) Plate Current’ <<). 1. .... Frevrweirvserensvenenate niece ds a cole Me ieee oe 60 mA 
Maximum-Signal» Plate (|Current. sc.4.5. pe ewew « «2 bi kaso ee ele = 75 mA 
Zero-Signaly:Grid-No.2 Current pirrerstecrevvrmereveteletartnas.« ola « hale hic ee © 8 mA 
Maximum-Signal Grid-No.2 Current ....0...... ccc cece eee eter 15 mA 
Plate Resistance (Approx.) ...........206- Sf PIER RS Wei, wre oF 2 oe es 29000 ohms 
Transconductances ® )\0AE0 0 Geer errr ire ter eeirwowsrereseiigls tide oo ne 10200 pmbhos 
Load (Resistance )) 2h. Fee Peon cubenmeubanaceoseni eae ncneiotencneacgas te» Ceti sos» 3000 ohms 
Total Harmonic Distortion .........c...2.%. CA tlp acetate s,.0 8.8 13 per cent 
Maximum-Signal Power Output .....0.0. 00... ce cc tee ees 11 watts 


* Grid-No.2 input may reach 6 watts. during peak levels of speech and music signals. 


-. 
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SEMIREMOTE-CUTOFF : 
PENTODE 6GM6 
4GM6, 5GM6 


Miniature type used in gain-controlled picture-if 
stages of color and black-and-white television receivers 
operating at intermediate frequencies in the order of 
40 MHz. Outlines section, 5C; requires 7-contact socket. 
Types 4GM6 and 5GM6 are identical with type 6GM6 


TYPE 6GM6 

GRID No.3 ANDO INTERNAL SHIELD 
CONNECTED TO CATHODE AT 
SOCKET. 

GRID-No. 2 VOLTS#i25 


PLATE (Ip) OR GRID-No.2 (Ice) 
MILLIAMPERES 


oO 100 200 300 40 
PLATE VOLTS = 92¢s-10390T! 


7CM except for heater ratings. 
4GM6 5GM6 6GM6 

Heater Voltage (ac/dc) ...........ccccecees 4.2 5.6 6.3 volts 
PRGCAtEr SUREONE ;. ari ym os .> ss RIERA 6 ce es 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 

PCIE VERUOG I EE. Me ne ese gues ce eee 200 max +200 max +200 max volts 

PA VECLAP CIE VEC Ne sc ois lslsls hte s e's e's sclera alate e's -100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded°® 

Grid Nose to” Plates... ices Qed» ee eS Wate 0.036 max 0.026 max pr 

Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield .............. 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and] internal’ Shields). soe. od. doe Oo 2.4 3.4 pF 
* With external shield connected to cathode. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
PIaterViohagege wats 208. a os ss wiley. WER. bine SURG issued. % 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ....................0000- 330 volts 
APLC INO ee VOLE RE ory cs Ted als) ox qin elvory wtabaus) of cysnenee tens Pecgno tebe Winds  Seeargiey, gee See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Pace Ee ISSIDALION. 3. 5s Manat teen, ote ee SR DME TOS OL HS 3.1 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ....0.... 000.0... ee eee 0.65 watt 

For grid-No.2 voltages between 165 and 330 volts ........... “ See curve page 96 
(CHARACTERISTICS 
Bey OV OMA BE inc oie bso wg chine oo 0 AD ARE IURE GRE, 125 volts 
eid INO Ss sas Ste AEC Nae etc A ees Rereee ree et 1 et Connected to cathode at socket 
Grids OeeeSUP DIY PVOILALE oo oc cc ok ev kisic cree MET, CAT ERE RE 125 volts 
PUR OACTISIACRMOTESISCOW oo ic csc rece oe hwo wk bi 0s OTe Mate totanae anamavabetandne trier mua 56 ohms 
Piatenhesistancem(VApproxa)). peed l. ck cow ce ec owe nce ene hs 0.2 megohm 
APR SIOS FE MIG TS Cec = a) a a a a 13000 xnahos 
Eat OLY TERE EME ES 0c os Bech 3 db. se ecueheeusv Sie ae geo 5 AMO REUES hondeee, epee 14 mA 
Ce eg elas DCO RTE 0 RR GE au Ra en on ne anne Te Cale enAeny POMS 3.4 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 60 jmbhos —15 volts 
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6GN8 HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 
8GN8, 10GN8 
Miniature type used in color and black-and-white tele- 
vision receiver applications. Triode unit is used as 
syne-separator, syne-clipper, phase inverter, or sound- 
if amplifier. Pentode unit is used in output stage of 
video amplifier. Outlines section, 6E; requires minia- 
ture 9-contact socket. For direct interelectrode capaci- 9DX 
tances, refer to type 6EB8; curve for average plate characteristics of 
triode unit is same as for type 6EB8. Types 8GN8 and 10GN8 are identical 
with type 6GN8 except for heater ratings. 


6GN8 8GN8 10GN8 
Heateraay oltager (ac/ GC) ira, sae ctr ee 6.3 8 10.5 volts 
Heater laren en ttt nn emit cena tere ae earee 0.75 0.6 0.45 ampere 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 
Peaks evalUC ee i ic is feu se : +200 max +200 max +200max _ volts 


AVELAL SMV AIUG™ cme see sides atin oe 100 max 100 max 100 max =i volts 


Ciass A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
1 At Cae O 1G LC bas sea Centon. ey meat meeg OA ends Jo isc 6 330 330 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage .......... ~ 330 volts 
Cra GaINOLe SRV COLLAR me Cah mete eet here eect state are) tet — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volt 
Plate “Dissipation © 00s... ico eis oe cderehd h bete (ene alles « Evens 1 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ 1.1 watts 


[| 


For grid-No.2 voltages between 165 and 330 volts See curve page 96 


CHARACTERISTICS Triode Unit Pentode Unit 
Plate Supply ov OILAPE oc 6s ass Halen eens erieus 250 60 200 volts 
Grid=ING.2) SUDDIY VOILA. el cageieye sa — 150 150 volts 
Grids Nort VGItAPe ull ci ne oo thins apenier ae tnterens —2 == volts 
Cathode- Bias. Resistoracas. «uaa: = en ee ae yer —_ —_ 100 ohms 
Amplification Factors aie so 6 0 vier es cunt ole 100 _— a 
Plate Resistance (Approx.) ..........-55+005 37000 _- 60000 ohms 
Trans CONGUELATICG 1) oc a5 traitor eernarene (ore eens 2700 —— 11500 umhos 
Plate: 2 Current woe to eee as ees 2 55s 25 mA 
Crid-Nor2. Current 9.0... cada + ee eb Can eee ae — 188 5.5 mA 
Grid Voltage (Approx.) for plate current of 

0 swAvertan ot. Betaoraal? On cite scae or oy —d — — volts 
Grid-No.1 Voltage (Approx.) for plate current 

Of E00. GARR . TID ae. PO tack © — — —10 volts 
MAXIMUM CIRCUIT VALUES Triode Unit Pentode Unit 
Grid-No.1-Circuit Resistance: : 

For fixed-bias operation ....,....seeeecceces Se 0.5 0.25 megohm 

For cathode-bias operation ...... SA he AAA ym a. 1 megohm 


» This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


PLATE (Ib) OR GRID—No. 2 
(Ico) MILLIAMPERES 


PLATE VOLTS 92cS—HO2ITI 
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6GQ/ 


TRIPLE DIODE 19GQ7 


Miniature type used in AM/FM radio receivers as a 
combination FM discriminator and AM detector tube. 
Outlines section, 6B; requires miniature 9-contact 
socket. Type 19GQ7 is identical with type 6GQ7 except 


30M for heater ratings. 
6GQ7 19GQ7 
TS A AE TLD i a 6.3 18.9 volts 
MCC MEME IRE OU CMe ess a6 sn bs ie ese hoe oped aoe dieleee 0.45 0.15 ampere 
Heater-Cathode Voltage: 
TEES ONE 2 9 Be ag ee. BL Se +200, -—-300 max volts 
ANGE MCOMEY AIG fh cls un cu caoor ee ee eee 190 max ; volts 
MAXIMUM RATINGS (Design-Maximum Values) 
i ge ar A a a 330 volts 
PENMAN ICH BRS ooo os cuts onled niin) wy c:<ee er op av tvs avigh nog ws WA) @ wr Bes kde ddcdeow awa cus ULALyE volts 
Fo a a ae ey 54 mA 
HEmOutpacr Current.) PMO Vere s dies OF OOP RR AL aah oe 9 mA 
Minimum Total Effective Plate Supply Impedance ................ 300 ohms 
CHARACTERISTICS (Each Diode Unit) 
Tube Voltage Drop for plate current of 60 MA .............5008 A 10 volts 
BEAM POWER TUBE 6 oe 
12GT5 


17GT5, 17GTS5A 


Novar types used as horizontal-deflection amplifiers in 
television receivers. Outlines section, 17B and 31A, re- 

9NZ spectively; require novar 9-contact socket. For curve of 
average characteristics, refer to type 6GW6. Type 12GT5 and types 17GT5 


and 17GT5A are identical with types 6GT5 and 6GT5A except for heater 
ratings. | 


6GT5 12GT5 17GT5 
6GT5A 17GT5A 
Mester Voltage’ (ac/ie) ©... 2.0... Pk : 6.3 12.6 16.8 volts 
REOEUEPORE TS ESOS Lett eb they 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 iui seconds 
Heater-Cathode Voltage: 
eee NI ee Lt +200 max +200 max +200 max volts 
ASHEN TRS) SHC en rr | re en 100 max 109 max 100 max =_—r volts 
Direct Interelectrode Capacitances (Approx.): 
Cememermen rat Piste 2ASh... os. kb ab be ncaa dwandgdwaetvoees 0.26 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3..... 15 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 6.5 pF 
Ciass A, Amplifier 
Triode Pentode 
CHARACTERISTICS Connection Connection 
Pee IRE Me i. oe RS. 5 ws « wvoniveres 5: oko 150 60 250 volts 
Grid-No.2 (Sereen-Grid) Voltage ............ 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage .......... —22.5 0 22.5 volts 
Mu Factor, Grid No.2 to Grid No.i .......... 4.4 ~- — 
Plate Resistance (Apprex.) ..............6.- — _- 15000 ohms 
PRAMS COUGUETANCE twin lies. 665i uaa nec a owe ve — — 7100 umhos 
EE ee — 390* 70 mA 
God-No.27Current’ snc. eh LEE oD. — 32* peat mA 
Grid-No.1 Voltage (Approx.) for plate current 
ONE RAN ow on uk bs alee wa wh db in lane. WA — — —42 volts 


* These values can be measured by a method involving a recurrent waveform such that the 


‘plate dissipation and grid-No.2 input will not exceed their maximum ratings. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
ee MaR RM MIAO WASTES: he cn a's xv wv cireo cc cv meneascndesce lea cis 770 volts 
os 6500 volts 
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Peak Negative-Pulse Plate Voltage ........... 2 ccc eee e cere eee eee —1500 volts 
DC" Grid: Note Voltawe | 2. seek oats soem wie se- a ens ro de was pi et. BI A 220 volts 
DC GridéNG.t Woaltave (2: SESaras sa. cite ta eite tag os Meee tel Meee rein ow —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ..............-- eee eves —330 volts 
Peak Cathode Current ........... PERSE REEL » heb pt dt Bhs occ 4 splays 550 mA 
Average’ Catnode) Current oe. smth uns sc sca oe cies hens leet cls ods lendion ooaene 175 mA 
Plate’: Dissipation® 67307 Va. EER RR REE SORTS eS ete 17.5 watts 
Grid-No:2 diInputy | seen teak eo tat eo ate ecient he al he ie eee EE See, Oe 3.5 watts 
Bulb Temperature (At hottest point) ......... 0... cece ee eee eee 4 240 aa 0} 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cireuit Resistance, For gyrid-resistor-bias operation® .... 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
eA bias resistor or other means is required to protect the tube in absence of excitation. 


6GU5 BEAM HEXODE 


2GUS5 


Miniature type used as rf amplifier in vhf television 
receivers. Outlines section, 5C; requires miniature 7- 
contact socket. Type 2GU5 is identical with type 6GU5 
except for heater ratings. 


2GU5 

Heater “Voltage (ac/de)  .. 2. ree Fe AWE SRG So 3 2.4 6.3 volts 
Heaters Curvente 200 6 253 0 A Ie AIR ee ene 0.6 0.22 ampere 
Heater Warm-up Time (Average) ............-ee068. 11 — seconds 
Heater-Cathode Voltage: 

Peakbvalue.d, Se pad ey  DeR eR. 2h BN ote ee. +200 max +200 max volts 

PAN.GYAG GO RV AU Gages cia eas ee a tassenel et as Sette oy sacs wees coe 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Grid? (No.1.:to-~Rlatetieh. Tadue wie Am beets) eee SR 0.018 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

‘and, GYid..NG,4, <ehed FI PO PTRES SOF. 6O ONS YO ee eee % pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Grid No.4 3.2 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Platens Vio llawe wes. ie cSt nctenc com Gordes ote tae Recta dots er huwigr es hovtietens yale eiarerere 300 volts 
Grid-No.3 (Sereen-Grid) Voltage: x 150 volts 
DC Grid-No.1 (Control-Grid) Voltage: 

Positive-bianst Valued. it IG ee Mee mts cos ics or biece aus yee abeh el aueus 0 velts 

Nepative=bias. . valueya ois mass hee ree hk ale ead otal ate ss cecicetonstens —50 volts 
Averages Cathode! Currentgis. ¢ oils ics cals vache oo pe sia «6 cao ten ae 20 mA 
IP latem DISSIPALION Beaetck wares. siete w Grave oe ce cuoee teres oo. ores Oise earn ane olspenciaime 3 watts 
Grid-No.3) Inputes 2c.aneane de cs ide NR ae ak, Wisin staea pam ats ait tele kel a ameneee eee 0.15 watts 
CHARACTERISTICS 
Plate: Voltage fo we ici axe nlecsuem Oe als ee eee tans Be ee 135 275 volts 
IU SNOCS ONO LURD Cy Me ear cr ede ets be ve eh ga eating ss 135 135 volts 
Grid-No.1. Veltagwe’™.. 0 cae wu s OAs PUA. A. atrctetens oe —0.4 —0.4 volis 
Plate Resistance (Approx.) .......0...0 cece eee eens 0.67 0.165 mergohms 
Transconductancte! ©.'5. aus ss.) eaten. db - ge 15000 15500 umbhos 
Plate yy Current yc cantccaotete io aha rece ie. semaines the karede 9 10 mA 
Grid-No.3.. Currnéemtite't ... 60. gre BROT ore serene 0.25 0.17 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 

100s wmhosin. sf BEG as EES, Ee ee reece —6.2 —6.5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for fixed-bias operation ............ 0.5 raegohm 


6GU7 MEDIUM-MU TWIN TRIODE 


Miniature type used in the matrixing circuits of color 
and black-and-white television receivers and in phase- 
inverter, multivibrator, and general-purpose amplifier 
applications. Outlines section, 6E; requires miniature 
9-contact socket. 
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Heater Voltage (ac/dc) 


Pv aacheOeees coh, Ses s<.35 SURI) olozate oud ne teed poses del wien s/o eh aN TOON 6.3 volts 
ME EOE | COORG te ee eee ek uk Oe awaunndbuta 0.6 ampere 
Heater Warm-up Time (Average) ............cc ccc cecevccvevcees ; 11 seconds 
Heater-Cathode Voltage: ; 
MCE Re oo gigs BEB coc vga lias Meare enw bea ae ew das Dede ee +200 max volts 
PVE e TAC... 6... . Ode hee. wedteeee® etela, nol. (20 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 Unit No.2 
SU EUETG |) HOY 0122) ESR a nt ee 3 3 pF 
Grid to Cathode and Heater .................. 3.4 3.6 pF 
Plate to Cathode and Heater .................. 0.44 0.34 pF 
Plate of Unit No.1 to Plate of Unit No.2 ................ 1 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Piece voltages. ........00fvern. doe mdoouio’ demsrsin giro s 330 volts 
Grid Voltage, Positive-bias value ............. 0c ccc ccc ecucccuccs 0 volts 
DIDI PIGRIDALION NS. ice Pek ces ek ck we CANIN RRMA, ting fee 3 watts 
CHARACTERISTICS 
Umea CNCUROGRAIe .. . . GARG a esha hae arrdeaas Deed beseech cc ches 250 volts 
MRM OU AMON WS Ts rks ksi cat keke EEE Ss fu DIO, L.08-D —10.5 volts 
Mempitiention= Factor 26.805 ssc5e9Siseccesiaeas bls he PONTE Ne ic ie 17 
plete Wesistance > (Approx.) + «i. csic ska dascadascaderembeccscace dM 5500 ohms 
NN IETING® MOIST P's 6s alge treesinys adaead cee53 fobs bes cad ee! 3100 umhos 
RIE oS. Wah cl wehbe gsm d Dereot hetent eae Lenten adam 11.5 mA 
Grid Voltage (Approx.) for plate current of 50 wA .............. —23 volts 
Plate Current for grid voltage of —14 volts ................-0.2 A mA 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for fixed-bias operation ................. é 1 megohm 
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BEAM POWER TUBE 6GV5 


639) 6 17GV5 


Gs Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 16A; requires 
duodecar 12-contact socket. Type 17GV5 is identical 


H H 8 . : 
| 12DR with type 6GV5 except for heater ratings. 
6GV5 17GV5 
fuweeter Voltage {ac/dc) . vigsagi ries a cory: ever we wos 6.3 16.8 volts 
PEPAACALOE SOUTTENE, Hnd. sop sae ws ose ee oes eee 1 ay 0.45 amperes 
| Heater Warm-up Time (Average) ...........-2000ee — 11 seconds 
| -Cathode Volt : 
| Pipes ioice ‘ ies sai 2 SRT ER IEG Lg MeTIOSS - +200 max +200 max volts 
JSON CETL S OT CORT (Sap etn a PE RN ar 100 max 100 max volts 
e Class A, Amplifier 
Triode* 
| CHARACTERISTICS Pentode Connection Connection 
Plate. Voltage” sawisievsisioa. 288 Ley mndsaaiet «5 5000 60 250 150 volts 
Grid-No.2 (Screen-Grid) Voltage ........../.. 150 150 150 150 volts 


Grid-No.1 (Control-Grid) Voltage ...... Peds _— 0 —22.5 —22.5 volts 
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Plate Resistance (Approx.) ...........e06. 4 —_ —_ 18000 —_ ohms 
tPvANSCONGUCtANCC Mende 6c goed bese cee eee ues : — —_— 7300 — pmhos 
Amplification Bactor, .......ecs ope her alses's — —_ -—— 4.4 
Platewe Currentwier.... satemudascte -eiaieecwds soc aioe —_ 3458 65 = mA 
Grid-No.2., Gurprentert i cgi coc sa peu ew eee _— 278 1.8 = mA 
Grid-No.1 Voltage (Approx.) for plate current 

Of (dy Aay fee hs... ft PS es hehe —100 — -——42 — volts 


* Grid No.2 tied to plate. 
= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DCrwPlate Supply- Voltawe <0 5 <saesrcsss ese sessed odd. Sete. ces 770 volts 
Peak Positive-Pulse Plate- Voltave# «scnes5 oes sd05s¢ secs cetiisess. 6500 volts 
Peak) Nevative-Rulse. Plates Voltages. seein arin. craigs —1500 volts 
DG. GrideNo2 Bvoltave 0. 2. 6. Re. ee eee cae tac aes 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage .......... 0... ccc ee eeeeeene —330 volts 
DC i GridsNorlmViolt ar 6 ise i sess ce oh ea oe Oe Se els Soa ieee —55 volts 
Peak Cathode Gamprent eee ates hn enous ao idee oe ers eae ae 550 mA 
Average (Cathode Current. cua s cic serene one eae oes eat aegis 175 mA 
Plates Dissipation pace ltas ces aac Oc eho aa see chances Ve enC en eo hens eee 17.5 watts 
Grid-No.2*eInpute... eek oo. 2). READ Re me B. edeeee ote eee 3.5 watts 
Bulb Temperature (At hottest point) .......... 0 cs bev ee eeteceee 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance |. ...........- meseeaue : Mme Ser 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+A bias resistor or other means is required to protect the tube in absence of excitation. 


6GV8 HIGH-MU TRIODE— 

POWER PENTODE 

9GV8 

Miniature type used for sync-amplifier and video-out- 
put applications in television receivers. Outlines sec- 
tion, 6G; requires miniature 9-contact socket. Type 
9GV8 is identical with type 6GV8 except for heater 
ratings. 


6GV8 
Heater? Voltage \(ac/de)ic, ) Bn bao. ac ob es cele s 4 6.3 
Heater) (Current ogre see mide oes Pies ws 0.9 
Peak Heater-Cathode Voltage ........00......c 0c ees +220 max 
Class A, Amplifier 

MAXIMUM RATINGS (Absolute-Maximum Values) Triode Unit Pentode Unit 
Pilates Supply Voltaremricin co oe ree ee ee ae es 550 550 volts 
PéealcePlatewev oltare ya en eer eee ee es ee eee — 2000 volts 
TD GM 1a Tete VOTE ee eva 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... —_ 550 volts 
GridSNG12™ VOItASe sb es enecere obi arerd aye oywierecerel lees — 250 volts 
Péadk iCathodem Garrente ao. ccsccevevcle.o gus feuet suciouchersxerepene sucveve 200 — mA 
Average Cathode Current: .............ccce cee eveie 15 95 mA 
Blatese Dissipation! J..cielsiesdcock bevaususussageye Masa tetscoe we usneekauenens 0.5 7 watts 
Grid-No.2 Input ..... RLV kiche Aner CEce Rivega EEE RET ieee eeates — 2 watts 
CHARACTERISTICS 
Plate iVioltage sh ARR oe re ee nee Fee, eee Og Be 100 50 65 170 volts 
Grid=-Noi2”"Voltaverntye.. caw)... basins | hee oe ee — 170 210 170 volts 
GYIG=SNOgIP AVOICRLOT A See Re os os cece opele oc dus' wus oks one sh has Nome auc —0.8 —l —Il1 —15 volts 
Amplification’ Factor® 8 4:25 8002. BWA DA Pe RM, 50 — —_- 
Mu-Factor, Grid No.1 to Grid No.2 .................. —_ —_ — iG 
Plate Resistance (Approx:)) Jo... 0 6c ce lec e eae eas 7600 -= — 25000 ohms 
FU PANS CONGUCTATICEE™ fit Win meig iia epiapeltoen eet tea ne 6500 7500 jemhos 
Piste (Current ae... o3 cc ee et ee ee Oe eee ee 5 200¢ 240¢ 41 mA 
GTIGINO ameOULPENG. ( outicrin aes oan cate tn ee Rien ee —_— 40e 50e 2.7 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

For fixed-bias operation ..... sc» ,0<wecssaesies 1 1 megohm 

For cathode-bias operation .............-c00ees 3.3 22 megohms 


° Maximum pulse duration 5 per cent of a cycle with a maximum of 1 millisecond. 

» Maximum pulse duration 200 microseconds. If a larger flyback is required, this value may 
be reduced to 100 mA with a maximum pulse duration of 400 microseconds. 

e This value can be measured by a method involving a recurrent waveform such that the 
maximum tube ratings will not be exceeded. 
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Refer to chart at end of section, 6GW6 
G2 G} 
PER BEAM POWER TUBE aethbh 
NC 
@ 6DQ6B 
12GW6/ 12DQ6B 
n@) CY OF 17GW6/17DQ6B 
(8) Glass octal type used as horizontal-deflection amplifier 
a“ in high-efficiency deflection circuits of television re- 
3 e e ° ° 
ceivers. Qutlines section, 20; requires octal socket. 
6AM Types 12GW6/12DQ6B and 17GW6/17DQ6B are iden- 
tical with type 6GW6/6DQ6B except for heater rat- 
ing’s. 


6GW6/ 12GW6/ 17GW6/ 
6DQ6B 12DQ6B 17DQ6B 


Heater: Voltawe:ac/de) “Oo eure ye a 6.3 12.6 16.8 volts 
PiCurermmeurrenain.” ii. . G2. RI. ER ea can 1.2 0.6 0.45 amperes 
Heater Warm-up Time Average) ............ — 11 11 seconds 
Heater-Cathode Voltage: 

LEGEN IOP SSGC1IVE) Sk Rt oe +200 ma. +200 max +200 max voits 

CV AMe Vie Pre POPE cei e 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

CGieNomentoriclate .G0s ew evesee es merece? as oe beers eke 0.5 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 17 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ....... . 7 pF 

Class A, Amplifier 
CHARACTERISTICS 
Triode 
Connection Pentode Connection 

Plate Voltage ........ OPA e355 RAO op cond hepa ths 150 60 250 volts 
Grrd-NO. Zire OlUALe i piacas ars ij esis sxe evn nde es 150 150 150 volts 
GYIGENG teIVOMALC ese eM ere. cc spe pa sine sae aass —-22.5 0 —22.5 volts 
Mu-factor, Grid No.2 to Grid No.l ............ 4.4 -—— a 
Plate Resistance (Approx.) ............000ce0ee — ~— 15000 ohms 
Giransconductancewl.. SA nn as we —- a 7100 umhos 
RC ON TEIN G MEO crepes: peed ce Dis ano dad ac abrw wwe — 390* 70 mA 
‘COMGEIN od UC Obie 0.9 teense en Sanne) ea ee a 327 2.1 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

Hoo ie. <a ee  e eeeiee ae at Ie eens Saeeuene — — —A2 volts 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
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Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


"MAXIMUM RATINGS (Design-Maximum Values) 


eee mewmenmiy VOUAE  . os. es ree ass tok noccsca th tna neminnne 770 volts 
Peak Positive-Pulse Pfate Voltage## .......... ccc cece ccc cucaves 6500 volts 
Peak Negative-Pulse Plate Voltage ......... 0.0.0 .cccucceucvvuceue —1500 volts 
DC Grid-No.2 (Screen-Grid) Voltage ............. 0.0. cee ee ee eues 220 volts 
DC Grid-No.1 (Control-Grid) Voltage’)... 0. ee ee —55 volts 


Peak Negative-Pulse Grid-No.1 Voltage .............ccuceeceee pets —330 yoits 
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Peak Cathode Current :....... sever ener e sere eee e rns eraseeeeee oe 550- mA 


Average Cathode Current ........ Rs: sth or Peepatbneir DC aha wn rere in «bari e LN 175 mA 
Platevi Dissipatione Wachee Mike er aiaotat tauechate sronaeatenareliei iid ie op leis onsite 17.5 watts 
Gide N Giese ek at lis DAS AIS Soa ns eg wien et ete tee) oe as 3.5 watts 
Bulb Temperature (At hottest point) ......... cece cee eee ee eee 240 C 
MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit. Resistance, For grid-resistor-bias operation .... 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
eA bias resistor or other means is required to protect the tube in absence of excitation. 


6GWS8/ HIGH-MU TRIODE— 


ECL86 SHARP-CUTOFF PENTODE 


Miniature type used in preamplifier and audio output 
stages of audio equipment and television receivers. ,_(@) 
Outlines section, 6G; requires miniature 9-contact 
socket. Heater: volts (ac/dc), 6.8; amperes, 0.7; maxi- 
mum heater-cathode volts, 100 peak. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 

Plate’ Supply” Voltawe ys jetties ae eae eer 550 550 volts 
Plates. Voltacem teats* : ies. cad: See ce ce: Saas: 300 300 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ............ — 550 volts 
Grid-No.2. Voltawe 232. 26 oe cco ponder bee. tho — 300 volts 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value —1.3 —1.3 volts 
Cathode? Current - ooo. 6 cc ak 5 2 POE CRESTS, Soli Saces 4 55 mA 
Plate™Dissipation 020) 6 ..scsu so ERO A: ree 8 0.5 9 watts 
Grid=Nor Zee lnput, Fo can ieetok ease uma nit oes eine ol rein ce pane — 1.5 watts 
CHARACTERISTICS 

Paiate’ -Voltageme ait... We awe aos Ec cee R as we eae es 250 250 volts 
Grid-Noi2 seVoltage. i Behe 2 IST... YEAR 2. x — 250 volts 
Grid-Noity Volta ea i Min Vi ols kee ae ae aewtbcustenle o> ous sels —1.9 —T7 volts 
Amplification Factor sor 1. <5 te Bs gyi or do ot oe 100 21* : 

Plate Resistance (Approx.) ...... 0.00. cee cee eee — 45000 ohms 
Mransconductances (0) eon Ca Pw sacs eh ent aie oie lone 1600 10000 pmhbos 
plate, Curren Cao's UO is hectare hem Hog OEE oriategea ee 36 mA 
Grid-No: 2) Gurrentie sneer er ante ate & ators — 6 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance, for fixed-bias operation 1 0.5 megohm 


* Grid No.2 to grid No.1. 


6GY8 Refer to chart at end of section. 
6GX6 SHARP-CUTOFF PENTODE 


5GX6 


Miniature type used in color and black-and-white tele- 
vision receivers and for FM sound-detector service in 
locked-oscillator, quadrature-grid FM detector cir- 
cuits as combined detector, limiter, and audio-voltage 
driver. Tube has two independent control grids. Out- 
lines section, 5C; requires miniature 7-contact socket. 
Type 5GX6 is identical with type 6GX6 except for 
heater ratings. 


Heater * Voltage’ (ac/de)y rn 5c52 )sititescacetededetes 4.7 6.3 volts 
FLEA EOL FOCUSED TING | eliotn tere GO os weasels > eu cael chcccone Picacho Bike 0.6 0.45 ampere 
Heater Warm-up Time (Average) .............-.00e 11 11 seconds 
Heater-Cathode Voltage: 

Peakatyalitent Gt. ite st so. koe ki ee bent Shoine +200 max +200 max volts 

Average (valien te os cetacean tell aan ioeebets eet 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

Grid“ Nor" tos P late ay Oe ee RE EN RE Ee ett er co 0.026 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Intérnal’_ Shield eee Ae OR Pe Re Oe ere ae 8 _ pF 


WAP ir a tes Wie ty ee a Amal iin: Wee Ee ey 8S © 0.12 ' pF 


PLATE (Ip) OR GRID-No, 2 (Ico) 
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eM LOS Ee OE a es ag a aias vv osu Voidslea o. ac0 wi eh alndgie Oc b Bbkiahe 1.6 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 
Bm eneerma! Shield (Qi. . sk. OOS co. ew wn cle cnielilideed op de ; 6.5 pF 
Class A, Amplifier 
CHARACTERISTICS ~ 
BORG RY VOMAPe wok ct ae ke Ce eR ON GS has 150 volts 
Grid-No.3 Supply: Voltage «........,... ccc ec eect ccc ue ewe ue eeneae 0 volts 
tri-No.g ‘supply  Voltawe (o.oo 825 Se FT PE ESTA 100 volts 
Grid-No:1 Supply Voltage ccc ieee vee eee wale te 'e'e'e ey esate ane 0 volts 
sleeper SSIES ALOSIStOT poss caves wc sos soos a cbs bev pean ebeeubvcus 180 ohms 
Plate: Kesistance’ (Approx: ) «5. wiuiiin's Hisense las «608 so wie lies wo 0!'Ev lelocn 4 0.14 megohm 
Transconductance, grid No.1 to plate 1.0.0... 0... cee cc eee 3700 “mhos 
Transconductance, grid No.3 to plate ......... 0.0... cece cn ce eee 750 “mhos 
See RRR CMG AR 28 bss: 6) sa triyvooancter tarde Ce hs PN eee, ED Pade Set mA 
OCS ial OTS 5: i i re a a ae ae oe 3 mA 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 wA .. —T volts 
Grid-No.1 Supply Voltage (Approx.) for plate current cf 20 uA .. —4.5 volts 
FM Sound Detector 
MAXIMUM RATINGS (Design-Maximum Values) 
RR RS ET AOE. cess a hove. vs 16s ech winlone veorec ce te oreo cent wun 300 volts 
Gvid-No.3 (Control-Grid) Voltage: 
Negative value (de and peak ac) .........0. 000. c cece ecees —100 volts 
Positive waive’ (de “and “peak ac) testicle ellle eee elele wleceleielatels 25 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........................ 300 volts 
ee ONE 5 iy RI. sca aie ae Oe ee eee See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 
Negative-bias value ........ Be a Mia EU tales Mig Aw tad irae ae aN —50 volts 
MERRIER TON RIUC — oon ice cs ee ee PETE ATES EPS Ee DO, 0 volts 
fem wemmation neint. uot oe oeed. Siteu atl harks Base RA Oe. eT watts 
ee MTN Mh cae at dnt a RSME Oe mde ek ehtnk ee Beko 0.1 watt 
Grid-No.2 Input: : 
For grid-No.2 voltages up to 150 volts ........0... 0... cece ee 1.9 watt 
For grid-No.2 voltages between 150 and 300 volts ............ See curve page 96 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Circuit Resistance ................ Garcaie iseictere ate Ae et ene ve 0.68 megohm 
Grid-No.1-Circuit Resistance: 
Werstixed-bias Operation® ii 2.35. 8064 Pe. RPh 0.22 megohm 
Eee EES Contest cc oie eee eetens ree 0.47 megohm 


TYPE 6GX6 
GRID—No. 3 VOLTS =O 
GRID —No. 2 VOLTS = 100 


TYPE 6GX6 
GRID -No. 2 VOLTS = 100 
GRID —No. | VOLTS = 0 


MILLIAMPERES 
MILLIAMPERES 


PLATE (Ib) OR GRID-No. 2 (Ico) 


PLATE VOLTS  g2cs-j1002T 


MEDIUM-MU TRIODE— 
sop  SHARP-CUTOFF PENTODE 6GX7 


Miniature type used as combined oscillator-mixer tube 
Pr in vhf tuner circuits of color and black-and-white tele- 
vision receivers. Outlines section, 6B; requires minia- 
ture 9-contact socket. Types 4GX7 and 5GX7 are iden- 


90A tical with type 6GX7 except for heater ratings. 
4GXT7 5GX7 6GX7 
Heater Voltage (ac/dc) ..........ce.ecceee 4 4.2 5.6 6.3 volts 
PROG TOR AAIPTONG, 9's 5s, cn p 5 ofa Poor,» 0 1inl Bivrce marine 0.6 0.45 0.4 ampere 


Heater Warm-up Time .................. ae 11 11 — 
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Heater-Cathode Voltage: f 
Peak «valtiewe. fied ee neta) jes Cae hess +200 max +200 max =200 max volts 
A VELASCO mV Ale Sb. vlna oa sisn x en eee acncheiore 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances :** 
Triode Unit: 


Grid ,tog Plate pe 495 £24 2he sir aerate ies al Ses os aces : nz pF 
Grid to Cathode, Heater, Pentode Cathode, Grid No.3, , 

BNO LNCEEN AL MICU aun actit . ot mai hcias bo Sum ee Tot Spin alge Nel eine to oS fos 2.3 pF 
Plate to Cathode, Heater, Pentode Cathode, Grid No.3, 

and. Internal. “Shield oben, da aca tiene een > ohms A BVae: aie aban 1.9 pF 

Pentode Unit: 

Grid ONO: P25 we Plates c.c sticcoi icc eae Seep a oto ot ca air aes umes ee eee 0.005 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

and Unternal Shield’ **..., S25 gred. Sees aes Pes eels. ait et 5.4 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield) (2.5. "Sst be to 48 ae Bee eee a ee ee aie 3.3 pF 
Guid WNoviwte, Grid "No.2... Aw Au ders cine aban <4 oextee s: F 1.6 pF 


** With external shield connected to cathode. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PlateshV oltavewe. . Peete. VA ee ys tots. pO eee 275 275 volts 
Grid-No.2 (Secreen-Grid) Supply Voltage ............ — 275 volts 
GIG-NO-o AV OMLAWE ne at hee ote tae om ats ina tet cucite one — See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

Positive-bias,. vale pare eae sete nie eee eee te ere 0 0 

Nesative-bias® evalue Wray ee ee. eee ie sence —Ad —A0 volts 
GathodemGurrentiwnes - 6.5. é..n.e So skew Gene Gteebawes 5 20 20. mA 
PAAtE +S DISSIPATION nae deus © cannicco cic ephemera ete eeieieutie i its 1.5 22, watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts ...... —_ 0.45 watts 

For gyrid-No.2 voltages between 137.5 and 

DT SRV OILS a. ih oouhs cae ee ee es ee eae — See curve page 96 

CHARACTERISTICS Triede Unit Pentode Unit 
Plates Voltaren ts ats Sere ere oe 100 125 120 125 volts 
Grid=Nio,2BaVoltagey ..).i6c6 ose awe — — 90 125 volts 
Grid=NowmeVoltave =. ac. aass nee —— —l — —l volt 
Grid-No.1-Cireuit Resistance ...... 0.1 — 0.1 — megohm 
Amplification Factor ............ 40 — — —_ 
PilatemResistancempey sors cs. ce «oe s,s — 4700 — 200000 ohms 
Transconductance | Baseiee.k ... sss 8700 8500 13000 11000 pmhos 
Plate-Currentynnxeester error rte 12.5 13 8.5 8.0 mA 
Grid-No.2»Current ...#¢40.0..... — —— 2.8 2.5 mA 
Grid-No.1 Voltage for plate current 

Of2200 tA Ad BT JOM b elie. OND : ——6 — =2.5 — volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 

Por efrxedebias operation — orc adsl es ole dees 0.5 0.25 megohm 

For cathode-bias operation ............00e000- : 1.0 0.5 megohm 

16GY5, 21GY5 BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 16A; requires 
duodecar 12-contact socket. Types 16GY5 and 21GY5 
are identical with type 6GY5 except for heater ratings. 


12DR 
6GY5 16GY5 21GY5 

Heater:Voltages(ac/de) . 2 Or oh te cee A 6.3 15.8 Peal volts 
Heater” Current 2602 4..0020ene. Sept iaita iar eae 1.5 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 

Peakifvaine! S-27010), BUF, LVI 2 Be! +200 max +200 max +200 max volts 

Averageiwvalue sis Sedo xeriiat) 100 max 100 max 100 max _—rvoits 

Class A, Amplifier 
CHARACTERISTICS 
Triode?t 
Pentode Connection Connection 

Plate’ Voltave Sem er ee tee oo an 5090 60 130 130 - volts 
Grid-No.2 (Secreen-Grid) Voltage ..... 130 130 130 130 volts 


Grid-No.1 (Control-Grid) Voltage .... _ 0 —20 —20 volts 


TECHNICAL DATA 289 
Amplification Factor ........ SAO A — _ — 4.7 
Plate Resistance (Approx.) .......... _— — 11000 — ohms 
Transconductance .... 00052, 203770" _ — 9100 —— umhos 
PARC OC GINON GU lc cbc esc eaceedead — 410** 50 — mA 
Grid=-Noi2e Currentie. . 2.55 ee ees — 24%% 1.75 — mA 
Grid-No.1 Voltage (Approx.) for plate 

emerent wot EP at ks coe ass —66 — —33 — volts 


** This value can be ican by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


{7 Grid No.2 tied 


MAXIMUM RATIi 


to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
NGS (Design-Maximum Values) 


DO" Pilate “Supply Voltage -0.1s0 ccc ee tees Meet EE Oe, 770 volts 
Peak Positive-Pulse’ Plate: Voltage#: 27.07 0... 202% 0 an ere) 6500 volts 
Peak Negative-Pulse Plate Voltage ......... 0... ccc cece eee ee ees —1500 volts 
PEE COSC Hahn FGA NAN 1 oC 5c gm a 220 volts 
DEMGIGeNG IMM O1tALE. ocho. . SURE AE s LER mae MOerndratrs ecm te —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ........... 0.0.0. ceceuee —330 volts 
PACA UNOGe ThOMETCNE oni. osc coh ss eoe tk ooo eo bseh he nbn o ae a oihinbios 800 mA 
COLAC e WORtROGe MOUYTENE. ...4.66 6 6 5 ey chu oss beg alles ocigels he wwlaleae 230 mA 
Dre ree retion ty OP, MA iy, beliyee ee) oA ores 4 18 watts 
GEOTE EIS ed ECR SET chop 0 TA I a a 3.5 watts 
Bulb- Temperature. (At hottest point). cccuiercon eee snscnerecs sshompesecscce 220 °C 
MAXIMUM CIRCUIT VALUE 

ridge a-Cternit 3s Resistance cis hl cee nn wc Ov da Glee bees 1 megohm 


# Pulse duration must not exceed 15% of a 


horizontal scanning cycle (10 microseconds). 


i? A bias resistor or other means is required to protect the tube in absence of excitation. 


TEN 


SHARP-CUTOFF PENTODE 6GY6 


Miniature type used in gated-agc-amplifier circuits and 
as a noise-inverter tube in color and black-and-white 
television receivers. Tube has two independent control 
grids. Outlines section, 5C; requires miniature 7-con- 
tact socket. For curves of average characteristics, refer 


to type 6GX6. 

Hipaver (Voltage “Yac/de) nec. 5 OE RP RO ON 6.3 volts 
Co Re oe a or ee a a eect © 1, Sk a 0.45 ampere 
Heater Warm-up Time (Average) .............c ccc cece ee eeevaes 11 seconds 
Heater-Cathode Voltage: 

TRIER LISS SACI E) acto ee a el AL Ale tac ea he Go ee Ree, Sultan 200 max volts 

ASUS CMR U AUC MM ee oli acct all hg taey ane. SEA Os Rr ion O OEM tothe eee 100 max volts 
Direct Interelectrode Capacitances: 

Pee Re Tre ee MEIN CO UN OGES Wl Seep Boao cos l chekatley shasevet ers : 0.026 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

IDES DANE STC (23 (IR ge ene ee ee eae Ge ilies Rene See aero 8 pF 

GrGeNo! toaGrid Nod ar iyk eer Se oo SAY AES. 0.12 pF 

PS PIGMINGeS COME Ate” ae Ree nace s s,s Sunn vettn ges dhiguns sete oe vodekies, EES 1.6 pF 

Grid No.3 to Cathode, Heater, Plate, Grid No.1, Grid No.2, 

meer craeerernal Shiela Fy Bo lic cree yccns SEMI TY Y 6.5 pF 
Class A, Amplifier 

CHARACTERISTICS 
TE DIO ao ck, rte ig, SSL Aithwrs cole centees eased lepeiteaztlonen: 60 Uae 150 volts 
Cae NGO-onouppIy. Voltave oo... o.cu tee wae needed tote ceecl ied Se 0 volts 
MMT TE IW) BVOLLAL OC. Wet dco 6 ayes eee ohare ens elas 100 volts 
CaM OME OUD DIVO WV OLLALC, fcc ccc cae dagaceceuced owe Ceviaeibetasls 0 volts 
IRB CMEUTSEIVCAISLOT  \ auiedad ew Maes ha CR ae a UR EER CORTE ON 180 ohms 
IRE Te CANSIIEAS ca ds ncn es gun vied sere ages 0.14 megohm 
ieansconauccance,. Grid No.l to Plate). oie. ee be eel bbb ees 3700 umhos 
ireoscomauctance. Grid Noes to’ Plate oa. ssc 0 mosque cusses enee 750 “umhos 
Pe RE rent woe Lae oe ee MD. TR TOG. OO. SRB, oe ec ccanes 3.7 m 
I NN PN a Nh a Nl oe a aha a wp 3 mA 
Grid-No.3 Supply Voltage youre: for plate current of 20 sA . —T volts 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 wA .. —4.5 volts 
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Gated AGC Amplifier and Noise Inverter 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Plates, Voltaren: orcs ci sce eae) a ocr oat a labs ooayone ead t ie eamaets ae 300 volts 
Peak Positive-Pulse Plate Voltage#t ....... ccc ccc cee eee neces 600 volts 
Grid-No.3 (Control-Grid) Voltage: 

Negative=bi8S..,Valdeuina.d cians a aidave + aye Mpyeboteres ost + Syonsdges apr bel < syehevers —100 volts 

Positive-biasS, vk VALLE tic asssos. « Shic utenea tau. 1s ebm Rad cle te woud top aheh < tia, BE Sues ‘ethetatea 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .............:eeeeeeeeee 300 volts 
Crid=Nor eel ViGIta re cc ee Co ere ster taaatienre cots cnet anad stereo ret aia te del ate termes etetreit lanolin See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

Nevgative-bias.. value 9... .wsGhil enn R,< esis & 7a! eee le Sw Sctepyev wrers Sole oe —50 volts 

POSITIVE=DIAS eV LUC oe Ne Sea Si ss euronews te aie ene te) cease east salle eaten 0 volts 
Plate Dissipation) 54... ake ees ee ee ae ha eee Oe eet viola teens ste se eee sr watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts .............c cece econ 1 watt 

For grid-No.2 voltages between 150 and 300 volts ..........-- See curve page 96 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Circuit = Resistance: © <..-0icr.e Fasecoretepein's dhels otelp lstele'o ofeie'e s7els ale 0.68 megohm 
Grid-No.1-Circuit Resistance: 

Tor fixed-bids ®operation» Ahevisiunc cd eit) oes TREY Ape Pe 0.22 megohm 

For -eathode-bias operation: 0.0. Site ce ease eee wale ate wheel el at EE os 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6GZ5 POWER PENTODE 


4GZS 


Miniature type used in audio output stages of radio 
and television receivers. Outlines section, 5C; requires 
miniature 7-contact socket. Type 4GZ5 is identical with 
type 6GZ5 except for heater ratings. 


4GZ5 

Heater Voltage ((ac/de) 2... a4 hel He Set hae he ills oat oles 3 4 
Heater: Curren tate 2a eekccatoscosks Goh Rene eo ew tae ee 0.6 
Heater Warm-up Time (Average) ............... , 11 
Heater-Cathode Voltage: 

RéakivaluevAw: .. Ps... POS Ae. Be SAAS +200 max +200 max volts 

Axerar ecvalue nee ie Hi RB ccalast hs nasen bate 100 max 100 max volts 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate? Voltage Deane, ERE 2 oa eb dandietian 8 ean exo s Mb Oe S beba on erates 300 volts 
Grid-No.2 (Sereen-Grid) Voltage .............. ccc cee cece eee e nee 300 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............. 0 volts 
Averave Cathode Curren tiie ic cs cite i ciitane peeves aig. eb caia bi tela bo bates ebona eee A 30 mA 
Pate LISS LOA DIO TABS ire nc dicuceaicis (o 6 e- citwanla ka Lecce © Sneridle el oes cue elo. ieee 4.8 watts 
GIGS NOS2 Re Ai ieee Ree Oe eee cr SNE ao eeac Sis -auaatetie. etree, Segre tetel ats 1.1 watts 
Bulb temperature! (At, hottest point) 2... 0.6 ccc secre ene ye me tees 200 °C 
TYPICAL OPERATION 
Plate:Supply *Voltawe re scans eee hia oun sie cheno naan 250 250 volts 
Grid-No.2 SupplyiVoltawe o.jiilccccecs ccssese 0 cielo sseisveterecssere eve 250 250 volts 
Cathodé-Bias Resistors: 4... oe Mie. 22 ee ee 270 270¢ ohms 
Peak AK’ Grid=NO@l Volta we yo ..c.colsuyodess napeseyeqsucachevsas uous rage 9.8 2 volts 
Zero-Signal Plate Current ©. 22... 06... ccc ee ee ew eee 16 16 mA 
Maximum-Signal Plate Current ...............000008 16 16 mA 
Zero-Signal Grid-No.2 Current .............-0ccceees 287 ZT mA 
Maximum-Signal Grid-No.2 Current ..............006 5 5 mA 
Plate Resistance (Approx.) ........ 0 ccc eee e cece eee — 0.15 megohm 
TYANS CONAUCEA TICE rs ee aa A es ates ie Pek to aneiacte — 8400 pmhos 
Load’ Resistance: x0)... 5 5c a keels Bio nls MEAS eo ; 15000 15000 ohms 
Total Harmonie-Distortion’ (ci) 06 60)... cee ccevsss ante wee 8 10 10 per cent 
Maximum-Signal Power Output ............c cee eens ; 1.8 1.1 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

Or tixed“pidsy Operation: | Cees ee ae (ue oa 2 NeNies amen one 4 0.5 megohm 

For cathode-bias operation ............... Aa gecin epee oe atte ere ‘ 1 megohm 
° Bypassed. 

6H6 Refer to chart at end of section. 
6H6GT Refer to chart at end of section. 
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HIGH-MU TRIODE 6HA5 


2HAS5S, 4HAS 

Miniature type used as rf-amplifier tube in vhf tele- 
vision tuners. Outlines section, 5A; requires miniature 
7-contact socket. Type 6HA5 is electrically identical 
with type 6HM5/6HAS. Related types 2HA5 and 4HA5 
are electrically identical with type 6HA5 except for 
heater voltages of 2.2 and 3.9 volts and heater cur- 
rents of 0.6 and 0.3 ampere, respectively. 


BEAM POWER TUBE 6HB5 


21HBS5 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 15B; requires 
duodecar 12-contact socket. Type 21HB5 is identical 


12BJ with type 6HB5 except for heater ratings. 
6HB5 21HB5 

ereaterwoltage’ (ac/de) .5.2...... 2000... ele en 3 21 volts 
BP AMMO ENON ETE elo ree ee os obese ekac lege 1.5 0.45 amperes 
Heater Warm-up Time (Average) ..........:..0500 — 1b) seconds 
Heater-Cathode Voltage: 

Peawsvame ... 2... YMENR MANE (ante ne a He +200 max +200 max volts 

MIVEFERe VAIOG . ow coco bee cs cans LeeQteVom 100 max 100 max volts 

Class A, Amplifier 
Triode* 

CHARACTERISTICS Pentode Connection Connection 
iaceevoltavest uf .bic ee 5000 60 130 130 volts 
Grid-No.2 (Screen-Grid) Voltage ...... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage ...... — 0 —20 —20 volts 
Amplification Factor ~.."..3........!. — —- — 4.7 
Plate Resistance (Approx.) .......... — — 11000 — ohms 
PCAMRSCONGUCEANCE fs. 8 a Mes ss ten eons — — 9100 — uMmhos 
TALEO UPEENG Fi ky SEP RY | TEC Be — 4108 50 — mA 
farid-Nov2yCurrenths Foo eS — 24a 1.75 — mA 
Grid-No.1 Voltage (Approx.) for plate 

CUT MOTE MO tar) AT kA cs wsscucitl Bones —66 — —33 = volts 


* Grid No.2 tied to plate. 


® This value can 
maximum ratings 


be measured by a method involving a recurrent waveform such that the 
of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


DC petate. SupplyciVoltage PIU VST BOEIN POT 20 fOrroge: 770 volts 
Peak Positive-Pulse Plate Voltage# ...... 0.0.00 ccc ccc eccccccces 6000 volts 
Peaw Meserwesrulse Plate Voltage .. o.oo... be cco cc cnuuns tum, —1500 volts 
mem \Voltage (2. YTCR SON GSS AN. eC Pet tom 220 volts 
Perera LUM Oaoe beceriatar oreianaye.. {Pe lignes eee oes —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............cicccececcccue —330 volts 
Tee moder urrent oo. FRAT ARS eo BOs | EU Go 800 m 
meeeeee Cathode Currentiiiis . 6.85. Det eT Rai kk . Poe nk rewathos 230 mA 
EMRE CSOIAS =). SAGE wk i Nee be eee ek 18 watts 
rE MRTG CE ORR  e B 3.5 watts 
murs nemperavure (At hottest point); ... . so. 4 oc eee. eee e een 220 °C 
MAXIMUM CIRCUIT VALUE 

SewemnwerreC remit "Resistance: ) 2.5. fn. ode lee ci ch oe'doceccedecnc.. Nt megohm 


# Pulse duration 


must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


7 A bias resistor or other means is required to protect the tube in absence of excitation. 
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6HB6 POWER PENTODE 


15HB6 


Miniature type used as vertical-deflection amplifier in 
color and black-and-white television receivers. Outlines 
section, 6G; requires 9-contact socket. Type 15HB6 is 
identical with type 6HB6 except for heater ratings. 


SNW 
6BH6 15HB6 

HeatersVoltage: (acldc)l ASR is, ae etal, aie. ote ate 6.3 14.7 volts 
Heaters Current ie oun oe oe ree rere te een oats Teeee liars 0.76 0.3 ampere 
Heater Warm-up Time (Average) .............--26- — 11 seconds 
Heater-Cathode Voltage: 

Peale: ‘va lie eas fk: Sell ob alah nn ad erie toons (0) ace 200 max +200 max volts 

AVGLAP G. VAM Gm ig us cia sta ihe» wil stoin eis ote eis eels one ere sys 300 max 100 max volts 
CHARACTERISTICS 
Plates Supply Voltages... 2... SPORE PL se 60 250 250 volts 
GridviNoss eae ae: sete OO TP sae ols fe Sed bie ie wie s Connected to cathode at socket 
Grid-No.Zasupply, Voltaze: oo. an sey bs os pelea 250 125 250 volts 
GridENoAvVGltare eee 2 ee ee, eee wees Mee eae one 0 — — volts 
Gathoae-Bias! eResistotwe nie teeo enone elas o sleers — 33 100 ohms 
Mu-Factor, Grid No.2 to Grid No.l .............. — —_ 33 
Plates Resistance” (Approx.) 700. Goi ce eee oo BM es —_ 28000 24000 ohms 
Transconductance, fio. RUM. RTs: — 24000 20000 pumhos 
Plate, Current) wee So. hbjpedht:. «bd auic © ecg > ers 150¢ . 40 40 mA 
NATO ENOle: (CUrLTON Gren cincrsn so Got tance Ga srw eaters 37° 4.2, 6.2 mA 
Grid-No.1 Voltage (Approx.) for plate current . 

OPC D OR GUAG eet tee Ra ies ae ae a See —_ —6.4 —13 volts 


»® This value can be measured by a method involving a reeurrent waveform such that the 
maximum ratings will not be exceeded. 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DOP lates Voltage ere seh et eee ae ar ee totats MORSE eh tar at hush uaa anementeerattat 350 volts 
Peak Positive-Pulse Plate Voltarwe# 0.0. fn ge ee oe tees 2500 volts 
DC Grid-No.2 (Sereen-Grid) Voltage ...... 20.0... 6. bee ee ees 300 volts 
DC Grid-No.1,.(Control-Grid) Voltage ... 1.2.2... cece cee eee eons —100 volts 
Plate Dissipation) oie te eae ecu ee mE. E, too Neoc vale cc. + ye te petunere eee 10 watts 
Grid= Noe Ln DU tw te i se a hoes eran tet cles ct sae ecm Re 2 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 
Bor-fixed-biags OPerationN ...a/2 sam. 6.6 aa chee cir Orla shale era's cgi eeeaye 1 megohm 
For cathode-pias operation «imal ), of .k > 1s te toa en oe ae 2o2: megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


6HB/ MEDIUM-MU TRIODE— 
sere SHARP-CUTOFF PENTODE 


Miniature type used as combined oscillator and mixer 
tube in color and black-and-white television receivers 
utilizing an intermediate frequency in the order of 
40 MHz. Outlines section, 6B; requires miniature 9- 
contact socket. Type 5HB7 is identical with type 6HB7 
except for heater ratings. 


5HB7 

Hester \V Ollareee( RC) GC) ots ie iit concise s ase’ e aielel a ale wi 47 6.3 volts 
Heater” CUrTrer tea tee hie neon lavaetns autedne w-dle wtenaueas aralishene 0.6 0.45 ampere 
Heater Warm-up Time (Average) ..............000 06 ae 11 seconds 
Heater-Cathode Voltage: 

Peak 7 Valea ced oe ere Pere ee nea centers +200 max +200 max volts 

A. VEOVA GON VANE. cee er tis he eres dips aerate lat ciel « 100 max 100 max volts 
Direct Interelectrode Capacitances :4 

Triode Unit: 
Gopid G02 PU tea coi hhc ee eee os a ese es ele ee ee a 1.9 pF 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield oe pF 


Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 1.9 pF 


PLATE MILLIAMPERES 
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Pentode Unit: 


Se racarosd totelate 22. fr... oc ok wnunon wena. eer ae eat OA ON 0.010 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
crereetoniela... OR VESMeCTYAL. nA TGEUI ER hem 5 pF 


"VLG, nap N RUE IRE ORE AD 31 Sach Neale PRIS gay vid ion ol A dR Me ie GA DOR nda ie 3.4 pr 

ME RODS RN i bh bicmiacs <aoteincl. Shueal clo cmeicl. 3.8 pF 
4 With external shield connected to cathode except as noted. 
* With external shield connected to ground. 

Ciass A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate Voltawe O88......., , LRN a5 Riskipeeaarch Setyisast ovens 33 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage cx8s yaa s thers — 330 volts 
Bae Nora altasenc: Cosine. elie, be. — See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

PGAVEMIAGVAIUG | adc rnc dimecavervcdicoerabede 0 0 volts 
Gee me eesipation Os. PPB: ccc cance dé 2.5 By watts 
Grid-No.2 Input: ; 

For grid-No.2 voltages up to 165 volts ........., — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 

CHARACTERISTICS 
Plstermoupply, Voltage... secccccccdiacccciveccccdsdec 150 125 volts 
Grid-Novz. .Supply® Voltage -.03 6636 ccscicacccccscseus ; - 125 volts 
ABE AING Am SUD DIV VOMUBLES bo. ore ics ald a 0.6.6 & cghssecn che cote 5 0 —1 volts 
Catnede-Bias esistor.........°..0...0..0.00. ee 56 — ohms 
Amplification: Factor —: [O4S094 #7, 995) ee) Soedirg, oF 40 —_— 
Pinte, iesistance:(Approx.) ........002-cccccccecuce 0.005 0.2 megohm 
MN CLO ites id eu Bc we oc we ww 8500 6400 pumhos 
IPP AOCURTOME, es SORE. METER ERED 18 12 mA 
Cee rene. Ee es — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

UNS Ht VO es, I a —12 —9 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ....................2... 0.5 0.25 megohm 

For cathode-bias operation ..............c.eeee0e 1 0.5 megohm 


TYPE 6HB7 
TRIODE UNIT 


“wl 
oO 
vest 
ee S 
ow 
a 
Tw 
Qos 
cd 
oo 
Os 
a 
us 
q 
J 
oO 
: ——4 
200. 300: 400 
sae Velen vena ess PLATE VOLTS .92cs-9867T1 
BEAM POWER TUBE 6HES5 


Gg Duodecar type used as vertical-deflection amplifier in 
television receivers. Outlines section, 8D; requires duo- 
63 decar 12-contact socket. Heater: volts (ac/dc), 6.3; am- 
peres, 0.8; maximum heater-cathode volts, +200 peak, 
100 average. 


Class A, Amplifier 


CHARACTERISTICS 
a a i i 60 250 volts 
Grid-No.2 (Screen-Grid) Voltage ..................-- 250 250 volts 


Grid-No.1 (Control-Grid) Voltage ...........c0ceee- 0 —20 volts 
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Plate Resistance (Approx.) .......ccccceceeesecvoes _— 50000 ohms 
Transcondwuetance) (0.0. - so. sje.c siepecs ae sel steko maletahss one. slenaketsi as — 4100 pmhos 
Plate .Current’ “|... 0.54 « Rite. Bias A? . Gaeee sae - 1808 43 mA 
Grid= No. 2a Gurr emt ese sole cae en eee ee neas ol ae) eureka © 208 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

GUI OMIH: WIGAN s 6 et ernG ee Mean tec ome eee ere ator _— —50 volts 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DCGPlate Voltawese. Me oS easly eaenes es faerie + are) ohare) = 850 volts 
Peak Positive-Pulse Plate Voltage# ........... 2c cece eee eee eens 2500 volts 
Grid=N Of QasViOlLtAS.e yrs: Bits g Seed dy eoeis eo Se ope heres cbevansas a hewn 4 veg noborreel core 300 volts 
PealasCathodesCurrent: Jd combeenecs > seuloes S266 seca s-- » oe emiancrNe. 260 mA 
Wverace-Cathodex@urrent Wk. c- s+ waa ssa asay dem wee eee 15 mA 
PRlatesDissipationte....%. .cteee cscs. Saas sc aya yes see eee 12 watts 
GridtNo-2 el npUtie ss soci wed ened oe oe eed ee ese adeeaae = OF ee ae 20 watts 
Bulb Temperature (At hottest point) ........... sees ee eee eee eeee 200 °C 


MAXIMUM GIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Kor sfixed-biastoperationjay. ... so +. <yeueacaauscee cess eae ose suse 1 megohm 
For icathodesbias:’ operation ~. 4/22 ge... sccuus+sn eee ses oe ae megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
+A resistor or other means is required to protect the tube in absence of excitation. 


6HF5 BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in color and black-and-white television receivers. Out- 
lines section, 16B; requires duodecar 12-contact socket. 
Heater: volts (ac/dc), 6.8; amperes, 2.25; maximum 
heater-cathode volts, +200 peak, 100 average. 


Ciass A, Amplifier 


Triode 

CHARACTERISTICS Pentode Connection Connection 
Plate Voltacemer ry. WALES... dae<% 5000 70 175 125 volts 
Grid-No.2 (Screen-Grid) Voltage ...... 125 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage ..... — 0 —25 —25 volts 
Amplification~Pactor......jjoe es ke = — = 3 
Plate Resistance (Approx.) .......... — — 5600 — ohms 
Transconductance res pe seiiiionmiierctenicue oye ° —_— — 11300 — umhos 
PIRES GU ren tick occa tein sdes oh pees ewenshelbabrenls ae —_ 5708 125 —— mA 
Grid-No.2 <©vrrenteget - tre es _— 348 4.5 — mA 
Grid-No.1 Voltage (Approx.) for plate 

current “oft mrA nee eee. | —140 -—- —54 — volts 


* Grid No.2 tied to plate. 
= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Defiection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM. RATINGS (Design-Maximum Values) 


DC ‘Plate’ Supply. Voltage, (5 5...ee ee Re eae ee epee «or nse. «eke 900 volts 
Peak Positive-Pulse Plate Voltage! (Absolute Maximum) ........ 75004 volts 
PeakpNevative-Pulse ‘Plates Voltages, 2S 9m 20 Wisk). Tae eee ce ce ee —1100 volts 
DG. GrideNo.2 WV.018 SC whe ii ae Sac  Eacce de ee d «er Oe 190 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............. 0. eee eee eee —250 volts 
Peak GathodesCurtrent , etree haede . wOsEL SUE AERTS, . Led 1100 mA 
Average eClathode Current... oa actwa tS tilaves Andetnns &P casks 315 mA 
PlatesDissipation tee ce case 2 once aa Biel aieies a sistiueie le are eve Cuan dias hs ile 28 watts 
Grid-NoiZ tI nputeege. SG Le TST. EEE EET. OE oe ES 5.5 watts 
Bulb Temperature (At hottest point) ........... see eccesceceere 225 °C 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cirecuit Resistance 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
4 Under no circumstances should this absolute value be exceeded. 

+ A bias resistor or other means is required to protect the tube in absence of excitation. 


doa eee PE ee oe BRST I 1 megohm 
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9DX 
curves of average characteristics, refer to type 6AW8A for the triode unit 
and to type 6EB8 for the pentode unit. Type 10HF8 is identical with type 
G6HF8 except for heater ratings. 


HIGH-MU TRIODE— BHEE 
SHARP-CUTOFF PENTODE 10HES 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used 
in high-gain, sound-if stages and in sync-separator, 
sync-clipper, and phase-inverter circuits; the pentode 


unit is used as a video-output amplifier. Outlines sec- 


tion, 6E; requires miniature 9-contact socket. For 


6HFS8 10HF8 


Tieater VV ONAWE (60/06) oo cna d cose eae sweeenteecnrens 6.3 10.5 volts 
Heater ‘Current’. 033.0... Rs ee ee clans ee EY Ss 0.75 0.45 ampere 
Heater Warm-up Time (Average) ................:- —_— 11 seconds 
Heater-Cathode Voltage: 
ORME EIU Crm Ne) Flos See Teresa in cot aieaa Sale eae cake Gs +200 max +200 max volts 
Average value: iio ee sss tee A ae 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Sea IEC OM A COMBE = Ln cau he ey Le tan cael IN mule aR scene cml gi 8.5 pF 
Grid to Cathode, Heater, Pentode Cathode, Grid No.3, 
BRUM nCerinal  Shietdire £2 toh Mere Ame Sa ee te 8 ae 2.8 pF 
Plate to Cathode, Heater, Pentode Cathode, Grid No.3, 
RAdmeMLeraal Shield 8st fF Ate ee eee ew Re se OTe a 2.6 pF 
Pentode Unit: 
CEG INTENT Gare Vi Sel Boos ena Oa A oR | Cy 0.1 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
MOGsUNTeCENaALPSDICIGU Ay wet Ss ae oe eee s 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
anc pINterNarishielduyy Oy soc. eee ea OEE EE EERE COCs bape RDS 4,2 pF 
Triode Grid /toPentode, Plate ~......6cccrtsecrcescccoes OY. 0.015 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Va!ues) Triode Unit Pentode Unit 
| EASY ay A UCe 8 Heelan oe a RD Sp a a 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
PEA INO cy Ol tA hoc acters Sele eo ke cee ee ete ee — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PAB DG PISSED ATION 6 oc coccccece Oc le buh ins Goeid bags ue a piauaianercioce 1 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... — watts 
For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS Triode Unit Pentode Unit 
PEACE OUPDIVS, ViOITAZC eo he. oo male pe se ees 200 45 200 volts 
Grid-No.2 Supply Voltage .................. —_ 125 125 volts 
GudeNoad.- Voltage 2 eee —2 0 —_ volts 
Cathode-Bias @ Resistor) on. b cade ous chests « dss cote — — 68 ohms 
Amplification Factor ..:.........0 00 cece eae 70 — — 
Plate Resistance (Approx.) ...........2....0- 17500 — 75000 ohms 
LPR MSCORAUCTANCE. ..0 4.5.08 oc des uke cade cc abe 4000 — 12500 umhos 
PratemoMrrent, ous. 4.0>0b code cee eho eh 4 40e 25 mA 
Crid= Nooo Current  s.$.0 fb sohbet cn dewlsw Le ce oe — 15¢ “4 mA 
Grid-No.1 Voltage (Approx.) for plate current 
OMRON Sho, oe Be gh AR, Sig Bnei cae Sa et ish elena — _ —9 volts 
Grid-No.1 Voltage (Approx.) for plate current 
Chace Ae 9 linge... ToL. Pe ORR Rel. — —_ — volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
Nor-fixed-bias operation: OR~......¢10- deccsbers 0.5 0.25 megohm 
For cathode-bias operation ...............00000% 1 1 megohm 


eThis value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded, 
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6HG5 BEAM POWER TUBE 


Miniature type used in the audio output stages of tele- 
vision receivers. This type has a controlled cathode 
warm-up time to minimize extraneous sound during 
receiver warm-up. Outlines section, 5D; requires minia- 


ture 7-contact socket. 


Heater Voltage (ac/de) 
Heater Current 
Cathode Warm-up Time# 
Heater-Cathode Voltage: 
Peak value 
Average value 
Direct Interelectrode Capacitances: 
Grid No.1 to Plate 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 


eclw # ‘a oe eye 58 pe ive @ 6 0 6 0 0 0-0 16) 0 6, ¢) UEC ec) 988) Spee Win 81) 6) jee: 


o slipiie le Te Bape, Gio es ie sl eee © tS eae 6 @ se sali eee) Sasi eledie, ee, 


guides) s 2 wi # ee yo 8 a ee 8 8 0 6} 0 6 oe 6 ae ie 8. 6 ee © 0s phieee, PEnaemeue ©) cheep s 


ils wl fe sl we eilet is (wi a ah (6) Of.6) e178 Ja he. 56) .o) cell 6) (628) eis eb enie, eL/e) ace) (6.6) ss i4 ae aene 


at (ee Am) cw) (onto 


+200 max 


volts 
ampere 
seconds 


# Time interval between application of voltages and rise of plate eurrent to 1 mA; heater 
volts, 6.3; plate and grid-No.2 volts, 250; cathode-bias resistor, 680 ohms. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage 
Grid-No.2 (Screen-Grid) Voltage 
Plate Dissipation 
Grid-No.2 Input 
Bulb Temperature (At hottest point) 


TYPICAL OPERATION AND CHARACTERISTICS 


PlateiVoltawei 2: - Ae a2. Cis | ei et hea 180 
Grid-No-2.  Voltawe sin Wi. | Leet eee OOS catia 480 
Grid-No.1 (Control-Grid) Voltage .................. —8.5 
PeakJAF: Grid-No.l Voltage = 50 2). Petco ems 8.5 
ZLervo-sicnal) Plates Currents aoe cee eras 29 
Maximum-Signal Plate Current .................... 39 
Zero-signal \Grid-No:.2 Current»... 2.3245 o0 ess eee 3 
Maximum-Signal Grid-No.2 Current ................ 4 
Plate Resistance (Approx.) ......... 0.00. cee 58000 
"TraNnsconducta@yce yer es. eRe ela ana nae oe ws Gens, Swe 3700 
Woadthvesistancemmeeee lected ee ee Se eek he 5500 
Total Harmonic Distortion ........... “eae tain crane 8 
Maximum-Signal Power Output .............+> nea 2 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias*operation~......... flaw AS% Jae. 00). pornos, as 

For ‘cathode-biasivoperation ... 6 loses cts sc csccscsewecenews ere 


PLATE (Ip) OR GRID-No.2 
(Ico) MILLIAMPERES 


Ol ee fe kel we wt let © fel tw 8) pe SMES (oie Meio c. 3) bBo: (0 oie a telus io JeMel ste 6 e8et ie (° 6. eae Ue 


via) a! ie. fo. @ ip eniol Ke! ei. (61-16, °6 se) 16) Cipla, le je fer je: 16; te. en te) 


iS PM psrlg Sah we SPP. 6m <opiel dep eu Uniaide atehbceh eine Ms: emo seh ielKss Sire Me) ae iiwiy’ vase ntie es ye) aee 


& fo) sellers dene ie dee. ce 1s) “@) 'e. fa 1.0.6 le: jot Ol wien’ s ees) <0. RIO) 


400 


SS 
oe 


per cent 
watts 


megohm 
megohm 
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6HG8 


MEDIUM-MU TRIODE— 6HG8/ 
No” SHARP-CUTOFF PENTODE ECF86 
SHG8, 7HG8 
THG8/PCF86 
Miniature types with frame-grid pentode unit used as 
SMP combined oscillator and mixer tubes in vhf color and 


black-and-white television receivers. Outlines section, 6B; require minia- 
ture 9-contact socket. Types 5HG8, 7HG8, and 7HG8/PCF86 are identical 
with types 6HG8 and 6HG8/ECFS86 except for slightly higher current and 
dissipation ratings and for heater ratings. 


6HG8 THGS8 
6HGS/ 7HG8/ 
5HG8 ECF86 PCF86 
Heater Voltage (ac/de) 2.2.0... 2... ccc eee Bake 5.3 6.3 a2, volts 
PICA TOL SOUP LEI GEe ss: .. so Mind dais hie aways o whcteremouere 0.45 0.34 0.3 ampere 
Heater Warm-up Time (Average) ............ 11 — — seconds 
Peak Hester-Cathode Voltage ............... +100 max +100 max +100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximurn Values) Triode Unit Pentode Unit 
PA ECMO UA OMe he Re wii Btes mista ai ard scales jo od 47h 8 0 8 125 250 volts 
Grid-No.2 (Screen-Grid) Voltage ...............006 . — 150 volts 
CALNOOCCRROULCOTE Meo 6 Nc Kitan « orcawk'o bar gelomneuste wets tudale « 15 18 mA 
ERD ISSIII A CIOM Ge BE Terayd ares. epee cd's S so Suaieneya d lO ais etote es 1.5 a watts 
Grid-No.2 Input ........ Sea cog POR Re i Ct cen res ee a a et = 0.5 watt 
CHARACTERISTICS 
PAA COV OTE AO A occ ge Mise csc wo!) iw don) vin in 5 OTe OA, Wales 100 170 volts 
GridsNoerVoitage: ))... | RGR SN Lae, o SRM aes Bo — 150 volts 
Grid-No.1 (Control-Grid) Voltage .................. —3 —1.2 volts 
Amplieation; Hactor soe SPP ee oes ee cee 17 — 
Mu-Factor, Grid No.2 to Grid No.l ................. — 70 
Plate- Resistance (Approx?) © eji fee djs aye dhe dye o opel dnpe dts — 0.35 megohm 
PEC ODOUCTANCO. 15 as.cco asc oes Hist) soo uepete slays arene. severe 53500 12000 “mos 
IPiaver GAITveNt tt. oo 5 os iat RR, SORE A... TTS 14 10 mA 
CRN ODUCT VOMEE. oo 5 caie.c ea look sé ods eisie so 6 0.0 Sipelreveae — 3.3 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: . 
For fixed-bias operation .............60. acrecwarsie — 0.25 megohm 
For cathode-bias operation ..........cceceeeee at 0.5 0.5 megohm 
| BEAM POWER TUBE 6HJI5 
Gs G) | (9) 2 21HI5 
6,@) Orr 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 15C; requires 


duodecar 12-contact socket. Type 21HJ5 is identical 
12FL with type 6HJ5 except for heater ratings. 
6HI5 | 21HI5 

fmomser Voltarenniac/de) §. el SP). es. oe eo alae cues s 6.3 21.5 volts 

BPGbereeerON ieee 8 ck. Ap eth k S.4 ae legs» +) Stiga is itge.e, wate 0% : 2.25 0.6 amperes 

Heater Warm-up Time (Average) .............20008 Ss 11 seconds 
Heater-Cathode Voltage: 

SSPE RMRUTER CLEOPR IN oo. 5 5g nics (o's Gs anasss daiuecoy tings, @ @alauaneis +200 max +200 max volts 

OLAS OR. FEE coves oo Pe cet a ae Se akre Ces a Lee 100 max 100 max volts 


Class A, Amplifier 


CHARACTERISTICS 

Plateavotawe 59 cette EES 20 40 60 135 volts 
Grid-No.2 (Screen-Grid) Voltage ..... 110 110 135 135 volts 
CTIG TING. Ge) FF FR SEO! o. » - eo 3's Connected to cathode at socket 


Grid-No.1 (Control-Grid) Voltage .... 0 0 0 —22 volts 
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Triode Amplification Factor ......ccee roe es _ 4.2 
Plate Resistance (Approx.) ........ pe _ — —_— 5000 ohms 
Transconductance” .).0....05.92 200... 26 = — — 10000 pmhos 
Plate; Currentipp ww) so. 508. so cegine © eyeioe 2408 4008 5408 80 mA 
Grid-Noj2 «Current? ............ Sat} °160" 42a Ag 5.5 mA 
Grid-No.1 Voltage (Approx.) for plate , 

currentwof, hamA .... 42572 3.03 % a _ io —T0 volts 


« This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a°-525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DGe Plates Supply ey oltawe hoe a a cota aus 6 OF fee ode fe 2G nu etepoeeiuha re 770 volts 
Peak‘ Positive-Pulse Plate'*Voltage# ooo i e8 eae ae oe ee 7000 volts 
Peak: Negative-Pulse Plate Voltage ........ 0. ce iw cee e eee ce ee —1500 volts 
DCm Grid=-No:3 ¥ Volta wes 60045 iene chi, see «tase es SERRA et PRIA Se 70 volts 
DEVGridaNaw. Voltavet, Ror tee OM eee a eee cee te 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ......... 0.2... cece eee eens —330 volts 
PeakeCathoderOurrentwe rents 7 es cl sil halo ances ie Be a who pls clstle Pat ola oes 1000 mA 
Averages CathodemM@urrent, Sti .... oc eek ais abe ow wad Ea ele 280 mA 
Plates Dissipation; We, IN ie cei Soot, MOUs RANE. IER gos Baie sates 6 : 24 watts 
GridsNo.2t np wee ee SO I ot ES. Si da ee es oe wl 6 watts 
Grid-No.2) Inputsdwarm-uplSurge) ©. Gide. eo ume eiaiese © cw ieenie Gites 12 watts 
Bulb Temperature (At hottest point) ............ 0... cece eee eee 240 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No;1-Circuit., Resistance: sa. oc accans supe cuit toe eines ore ee oer 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 
* Surge not to exceed 15-second duration. 


DIODE— 
6HJ8 SHARP-CUTOFF PENTODE 


Miniature type used as combined video-detector and if- 
amplifier tube in television receivers. Outlines section, 
6B; requires miniature 9-contact socket. 


Heater. ,Violtawe- (ac/de)e oye s 65 doh ccsk 5+ & wis 6 soya 8 Gisele pas ous gees See AER Aa 
Hea temGurrents Re Wis LO oe swe gaa chau een wane ee ee 
Heater Warm-up Time (Average) .............0 cece ete eenees 
PeakpHeater=CathodesVeltaze. 3c oan ce is ious ojos wueiiisy boc cone e eee e oe 
Direct Interelectrode Capacitances: 

Diode Unit: 


Plate to, Cathode and Heater ............... nie eg eRe ek A 2.4 pF 
Cathode to Plate and Heater’... .. cc ce ete eee cees 3 pF 
Pentode Unit: 
Grid GIN OREO TTR ee ois ce occ ec ee Rae se Eee eee 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
andi InternaliShielayer ger eo ee he sai alee, ees eee 7 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Shiéld (Qi 93 ia RAO Bae oe. BT. Teapot one pF 
Diode Plate:to Pentode Grid Now oss sc. coe ee eee tees 0.005 max pF 
Diode, Cathode, to. Pentode (Plate ie iicpcn us aiccscscuc + she sigue mae ok bic os 0.15 max pF 
Diode. Plate to ‘Pentode?Plate (23) 008 oe oes, oT PP 0.035 max pF 
Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate: Voltage: Wat Peer: 2 PRE oe. Ie. ode chk te eee eee 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage. ........00 0.00.05 ccc cb eaee 330 volts 
Gridsing.2Z)) Voltages. Oo... (ater s.. eo. aihbescan. ashen Ais As hk Wek As in See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate: Dissipation |... sea ae a ee ce eee ce 3:2 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ..................0000 08 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts ............. See curve page 96 
CHARACTERISTICS 
Plate Dissipation oasis: ocelateh onnennt tenor kc easier i eee 
Plate Supply Voltage: |. saheves toast een en ak ra 125 volts 
Grid NO.38 Fe Fe wake hk SR ad ek SO a a ee Connected to cathode at socket 


Grid-No.2 SupplyeVoltageg. «ac d« tis dec oct ogee tee cee patopoe es 125 volts 


all 
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Oatmoge-bins Resistor... cscs os ote lett fh ROR eos ccus Bele 56 ohms 

Dpterenmatanee: (ADDrox. Joys. aes fk bi ss Wake made Smid hank de hs A 0.2 megohm 

CPC re ei ce bk a dle, CE AEE TS : 9300 #mhos 

i OURS SR nee ee a ee 11.5 m 

WN TON Coco ee ow bene a otal she’shecelete tasty Te, Re: 3.6 mA 

Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —6 volts 

Grid-No.1 Voltage (Approx.) for plate current of 2 mA : oie —3 volts 
. Diode Unit 

MAXIMUM RATINGS (Design-Maximum Values) 

Peer eeenrrent ..... lee Nel kel Dy ra Sey ed ata alge te etd Ser 5 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 50 mA ...........06. = Rees 10 volts 

HIGH-MU TRIODE 6HK5 


Miniature type with frame grid used in vhf tuners of 
television receivers. Outlines section, 5C; requires mini- 


IGM ature 7-contact socket. 

aS FEET ) piss bere. J heer aioe ices «ld Rb leis Ss ws» nace as vide views oe . 6.3 volts 
varies (CURRENT Spe SI Piet ie as RR ae ae DN ee eee ee 0.19 ampere 
eakewldeater-Cathode: Voltage )... se .0 ceed eet nese eneseeonvnne : +100 max volts 
Direct Interelectrode Capacitances :* 

CTC tome AGEN es 8s Ri ds ck. eR ee i BS ee me Ee Ls kw 0.29 pF 

Grid to Cathode, Heater, and: Internal Shield ................ 4.4 pF 

Plate to Cathode, Heater, and Internal Shield ..... eis terete 2.6 pF 

Dear eUr OMMRE CADE AGUE HGl4 oi he oe. coos och a x wee Onde Dh tle ws oe early al 2.5 pF 
* With external shield. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
PATECMRVIOILA COME tM SIT eC tee te Ae Ht 200 volts 
Grid Voltage, Negative-bias’ Values eo. ou). LO. ee —50 volts 
WALNORCMOPEMORUMT ION. . ii, oc. 1 chek Manes besa waa ades ne ube wav uve wee 22 mA 
TAME MIDIS SE AULOTY UF RETO R othe tc ie, cislcysh lh ~ mus a tars mee wi b lo tele ew le im uiblnlowi 6 6 SOE whe PAS) watts 
CHARACTERISTICS 
BIR See OLUMEREE UCITSe, OU AGADIOUAS oo ce cans cc wee etbenewocwes 135 volts 
A EUR MeN IAP BD oa copii Ro acte silo ec cde Resto tasks novee uss ede wb eclaa doin ds fe Weem sou ee Nee —l volt 
POR UMC ALTO TAN LUC LOR 9 css cyacatheteetts « s\'e SH) cubs auitestonte nists ns naibc Pans Semiecianrona re ects “elke Rete 75 
ieee Veeistames HOA DDPTOmy) GL. oo. ncn naam untinwsacue da RR 5000 ohms 
MRM CETTECTA RCO PM OO SE Deck ess ac see ce cna nee t COMMER 15000 umhos 
AERC MEET EM MC OG isis. «ola a4 6 nO EY A aan OH AID eee big eww bale 1205 mA 
Mapu vesisiance’ts®. NGI ladieliel). fusa .aletw®. Jomo). cow 600 ohms 
Baput Capacitancé*é.(... .bieifih Lermixdl tare .blaiskt orignal, wroge 9 pF 
Ro COMME TIT RP MERE ho Bese soca) ss atest et aki ae eiaticn Ne cmeelete AEA Dalaba ala wool 4.2 dB 
Grid Voltage (Approx.) for transconductance of 150 wmhos ....... —5 volts 
Grid Voltage (Approx.) for transconductance of 1500 wmhos ...... —2.6 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation .............. il megohm 


** Measured at 200 MHz with plate effectively grounded for rf voltages. 


# For a neutralized triode amplifier at a frequency of 200 MHz with signal source impedance 
adjusted for minimum noise output. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 6HL8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used as 
a sync-separator or voltage-amplifier tube, and the 
pentode unit is used as a video if-amplifier, agc-ampli- 
fier, or reactance tube. Outlines section, 6B; requires 
miniature 9-contact socket. Heater: volts (ac/dc), 6.3; 
amperes, 0.6; warm-up time (average), 11 seconds; 
maximum heater-cathode volts, +200 peak, 100 average. 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Bla tetev Ol tare wie 3 ts caus eis bse ere e bik parma eiasenens Ogee one 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ os 330 volts 
Grid-No. 2. 4Voltagem® «ene Bane. Soe ae ee eee See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate. Dissipationiiae . tise cee terars Sea eae o sea i euec Mee dvismete 2.5 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........... — 0.55 : watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Pilates Voltare: “oer 2S, 3. ais ee et 7 SE oe 125 125 volts 
Grid=- Now BV OLtA Gel. © Rs yay ade ieee Al Als ec coaler — 125 volts 
Grid Nori Volta retest 2 [hide Se eeeOeele > cistecosra eres -aiace —1 —1 volt 
Amplification Rm Mactore Ayer chee he che 0 ciate sonte © atmiavers 40 — 
Plate t*Resistance (A pprox.) (ls sees Ae wee oes ciel oyereve oie 5000 150000 ohms 
TTANSCONGUCTR TCO UNIS ote Sere io ties ga suse g cys og ean tga 7090 10000 umhos 
Plate: Currentel: ais. .eleie Na k.. Mie eS RR ne 12.5 12 mA 
Gide No Ba CuUrrengiret eee en aa sa een ens a ate a 4.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

2 Ont NGPA Rees Se anita gears a enetsre cial te _ —T volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance ...........c0+ebereece F 1 — megohm 


6HM5/ 


6HA5 HIGH-MU TRIODE 


3HMS /3HAS 


Miniature type used as rf-amplifier tube in vhf color 
and black-and-white television tuners. Outlines section, 
5C; requires miniature 7-contact socket. Type 3HM5/ 
3HA5 is identical with type 6HM5/6HA5 except for 
heater ratings. 


3HM5/3HA5 6HM5/6HA5 
Heater Voltage (ac/dc) 2.7 6.3 


Bi Cee Nid Ene Lcychsdeneneloaseions gs volts 
Heater® Current thee aioe eae initiates Guisasaeasntaeus 0.45 0.18 ampere 
Peak Heater-Cathode Voltage ............2 cece eens 110 max +110 max volts 
Direct Interelectrode Capacitances: 
Gridhton Pia tenis See eRe ho oy en esas Re Ex as eam EE Shee 0.36 pF 
Grid to Cathode, Heater, Internal Shield, and External Shield 4.3 pF 
Plate to Cathode, Heater, Internal Shield, and External Shield 0.080 pF 
Gathode® tor Bila ter Bie eer Co sencmerteln r= lute nee soe de 2 Mertabolneuntiaitene of a aOU 2.9 pF 
Cathode to Heater, Grid, Internal Shield, and External Shield 3.1 pF 
Heater to Cathede .......... meecunttay ROE... Bes eee VIR IFS 2.3 pF 
Heaterto i Grid ese. Se ete, Sa ea Samed. Wales. (ss See 0.070 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
DCS Platee Voltage tse ce oh ete eae ete mahale ere ie 3 220 volts 
DCOUPilate Supply VOltaeetr ys farce eee ee a ue ie RCL eco neope east taloness 600 volts 
Grid’ Voltage: 2. .5..255ks eee Dee Ge Se 2 Beppe es —50 volts 
Cathode J Curren.tiey ce ities arc case ey hail ai cai tel eae ce ee 22 m 
Plate’ Dissipationy 2s ok 6. eA DAT Ee Ed dee oe oe 2.6 watts 
CHARACTERISTICS AND TYPICAL OPERATION 
Fixed Bias Cathode Bias 
DC Plate Supply Voltage ............ 135 135 135 135 volts 
Plate-Woad pehesistore | ot ner oe — — 1000 5600 ohms 
Internal-Shield Voltage .............. 0 0 0 0 volts 
DG@_ Grid “Voltage septs cestode <ccas, uctae ce —1l —2.7 ~— — volts 
Cathode-Bias Resistor ............... — — 0 8T ohms 
Amplification Factor ..............65. 2 — 80 T2 
Transconductance ......5..ceecdee recs 14500 1500 20000 14500 pmhos 
Pigte Corrente itso ccna Suaee eeee eae 11.5 — 19 11.5 mA 
DC Grid Current .........-.....0. 0005 — — 10 — BA 


Grid-No.1 Voltage for one-per-cent 
transconductance .........-26.ee% we _ - —5.3 —8.1 volts 


a 
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SHARP-CUTOFF PENTODE  6HM6 


4HM6 


Miniature type with frame grid used in the if-amplifier 
stages of television receivers. Outlines section, 6B; re- 
quires miniature 9-contact socket. Type 4HM6 is iden- 
tical with type 6HM6 except for heater ratings. 


9PM 
4HM6 6HM6 

Weettces Vator (ac/dc)... ook a aca ccc ecccunccecne 4,2 623 volts 
SAIS 2 Ra a a a 0.45 0.3. ampere 
Heater Warm-up Time (Average) .................. 11 —_ seconds 
Heater-Cathode Voltage: 

we A ied Coed Oe gdh a Sore ea, Cee ee 200 max 200 max volts 

Average value 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 

SD heey 6 el PO Sa O'S 7 lek ca a 0.031 0.024 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid 

No.3, and Internal Shield , & Alpes 8.7 8.7 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, : 
Bose glerual Suiei oe. 2.15 3.0 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
SL al le gee lie iG ah at ai Ae a 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ......................... 250 j volts 
Grid-No.2 Voltage Ce VM Re a OR ge eg ge hel ete a ee See eurve page 96 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value ............ —}0 volts 
ce EI St i RRM RP la a 25 mA 
ota: 7 2 oe ele ede clara 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 125 volts ou. 0.05.0. cl vice eae ee 2.5 watts 

For grid-No.2 voltages between 125 and 250 volts ............ See curve page 96 
CHARACTERISTICS 
Pinte pplva vy oitacen tina: ohey 150.800, ALG alts... POON, 125 volts 
ire acu tppressor Grid)... 6c. eco c cca cu cccacucn Connected to cathode at socket 
Crise MameeuppivirVoltare . 2... ice ce elec cacewccceces an, 4125 volts 
I aes Sew oenec been eeehecees 56 ohms 
Ree ee tanecn (ADpTOXx,) 6) le ee ate 0.156 megohm 
(8 ES se 9S eR aa a a a ae NS a Ta 15000 “mhos 
EERE, Stee kee et te ee hemeeer Rl 13 mA 
0 Se Ss insite et le aie AE RSA Tam Me MCR tee Ri Na 2.2 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 100 punohos —3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

BRR Get RDA LODCLALIONs 0 sn 5. oe ae gg 05 oi ah gen aha! din eh gnc dl pial da atelelaharege nt 0.25 megohm 

Hoxicathode-bias /operation’</") 70s) oe). ee Oe) WES a 1 megohm 


HIGH-MU TRIODE 6HQ5 


2HQ5, 3HQS 
Miniature type used as grounded-cathode rf-amplifier 
tube in vhf tuners of television receivers. Outlines sec- 
tion, 5C; requires miniature 7-contact socket. Types 
2HQ5 and 3HQ5 are identical with type 6HQ5 except 
for heater ratings. 


2HQ5 3HQ5 6HQ5 |. 
Heater Voltage! (ac/dc) .......... ccc cee eee 2.4 3 6.3 volts 
reer sutrent Gi De los ance Sis 0.6 0.45 0.2 ampere 
Heater Warm-up Time (Average) ............ 11 11 — seconds 
Peak Heater-Cathode Voltage ................ +100 +100 +100 volts 
Direct Interelectrode Capacitances (Approx.) :* 
Pera State. o>... ke... R= cbc er RE OTR lL Nor 0.52 pF 
Grid to Cathode, Heater, and Internal Shield ................ 5 pF 
Plate to Cathode, Heater, and Internal Shield ................ 3.5 pF 
SOE OtO GREDOGG . th... Ne ns DEMS pn os Ro. ceneee i 235 pF 


© With external shield connected to cathode. 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Pilate OV Giaeel Bish Mars sone ohare a fe eae es Dine teeta an insta tarrac a Meola! oI oclen : 200 
Grid Voltage, Negative-bias Value .................0 see sees e eee 3 —50 
Cathode "Garren mc So oak ok eens ose ee ee Ce ee etn ee leks he ie la ele 22 
PIAGE? Dissipation res eee ee nee ete he ete the chee oe Seehof ons ena iy eenene nie 2.5 
CHARACTERISTICS 

PIAte HVOILAZE es cee oe ee ee eee se tat cease nee tb aie Preucist sis eyes ans, Suntec 135 
Grid Voltageiptey Saree Ee Te a PE eee 5 ERR 6 —l1 
Amplification.= Waetor aici ais, Wace ence Sled ites celle Gee mesic ete os Rees 78 
Pilates mMesistance | (20.5 . Bore «cists ole oe platen o sueaan etd otusiin aisle ite pois ie 1 pues 5400 
Pra nscoOnductanee sed. > ssc Pee oe holes yee ep auel so wun ote, ie ere gen = et eeeiTe 15000 
Pl ake (CULL OT Ae eo ke Sea coe eoedar Shoot wrod Cwm cbrshgemam SIGA chet on ad ch ove cmon or <Paket 11.5 
ImputriResistance®™ ono FRE soe aie wo or catiet hor ot ott ontehiad at once ote e) stleeut = st ah ets 275 
LnputaCapacitanee™™ ». a. aks while ba iene o aiestohess Heh runahe oh tenet ane. Actes 212 
INois erm Puiptine dt Fat ryan teae 8 6 0 2 25S ss auspe a el ped eee lbh (elas ara te ard) AMON Odes an 4.7 
Grid Voltage (Approx.) for transconductance of 150 BiInhos yas tao. —A,2 
Grid Voltage (Approx.) for transconductance of 1500 wmhos ....... —2.5 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for cathode-bias operation ............... 1 


RCA RECEIVING TUBE 


MANUAL 


megohm 


** Measured at 200 MHz with heater volts = 6.3 volts and plate effectively grounded for rf 


voltages. 


# For a neutralized triode amplifier at a frequency of 200 MHz with signal source impedance 


adjusted for minimum noise output. 


6HR5 


BEAM POWER TUBE 


Miniature type used as vertical-deflection amplifier in 


television receivers. Outlines section, 5D; requires 
miniature 7-contact socket. 
Heater —Voltawers (ac/de)is mise dts rcttetatelate helo llote oles ents tetlahclterae in 6.3 volts 
Med fer! Currents) pip te er Meet ta tare Mot oe ee meh alg tek Meas 0.45 ampere 
Heater Warm-up Time (Average) 0.0.0... 0.66 0e cece eee ewes ecees 11 seconds 
Heater-Cathode Voltage: 

Peak. Valuer os citirs ee  , eee , aee eeeae +200 max volts 

A VETAL CL VALIG [Ye cB psiostcns: Sua 6 se S ep ov inte saUal sie tia «le, vive lols 0 less remem 100 max volts 
Direct Interelectrode Capacitances: 

Carrels ING lemat@u.- le LB Gor herens secant os aot s ciee lS gous. Pisce eau eee at hn teagan eS 0.35 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 8.3 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 8.2 pF 

Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate SVG lta SeCuene ait onc oie Re) se cia Seay ce eo oe ees ee 260 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 1500 volts 
@rid-No.2 (Screen-Grid) Voltage 2.0.0... 0... ccc ete ee 270 volts 
Peak Negative-Pulse Grid-No.1 Voltage ................-00e0eeuee —150 volts 
PIAtewa NSSiIDATON ere ete Cs otis ec aie issia a ake Fe Oe eS. peuelemeal ete Meine WG ane 8 watts 
Peak{,CathodeCCurrent (tiie). OTR. Bo, . ae. cate eer. 125 mA 
Averages Cathode, Current... .faodicunta wen. SEM. pee. ots e: 35 mA 
GPTASIN Og Dame A RT TSUL Cer Pe eck ete vs shros oes ey eke ere ROEM ode. lgere tric satiate rat cane tens Mails 2 watts 
CHARACTERISTICS 
Plate. Voltage gua h soe 6s sBRSS Eee losis 4 RPA + 5 Hene Sie 50 260 volts 
Grid=NO.24 Voltage ie lajece ss Berets cc ain ee eo BS Sin aie 250 270 volts 
Pid NOAL ABV OLCAL Oo. idee Bae BN «ose Oe Mba «foo ehenee conti ay eal —19 volts 
FLTANSCONGUCTAT CE auc s oh oak Mea lc cpoel enced & eivie,ss abnue oder — 3600 umhos 
Plate sCurrent titer, 'cc0 ec 6 UR Me ile has MRI sal bs sca, eaghe 105 30 mA 
Grid-No.2 > Carrenti in eG ai ard oy os aie eee Ge ae Le een 25 2.3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LOO BEAN oo te sacns selad es ards auc uaeenese sets be nacen': seid caeaene ome ee — —43 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cireuit Resistance ....... ce ieee ete cee tee eee e ee eees ay megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


a ree at 
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PENTODE 


SEMIREMOTE-CUTOFF 


6HR6E 19HR6 


003 


6HR6 


19HR6 


Miniature type used as if-amplifier tube in FM re- 
ceivers. Outlines section, 5C; requires miniature 7-con- 
tact socket. Type 19HR6 is identical with type 6HR6 
except for heater ratings. 


Heater Voltage (ac/dc)... idl... oo scent sive sue eke 6.3 18.9 volts 
ERE RT CT CULTOMG HE Ale 50 ERIE. ohosc 6 cccte are coudrdvove us vere ee 0.45 0.15 ampere 
Heater Warm-up Time (Average) .............00% oe 11 17 secends 
Heater-Cathode Voltage: 

PRCA REV EUNIE WAGs. MM Pere ioha «a wl vreuslenenevordecrclavelis A +200 max +200 max volts 

PAV OTRO MVE 9 oo 5 a MAILER, oo kw wo sneseveceuchiralevesavans é 100 max 100 max volts 
Direct Interelectrode Capacitances: ; 

ICP NG IMELOMBER ILO OE oh oe cid Grvisue Slaraie is Sle orem oar Sud o/c BARe tie. ah eye © NS 0.006 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

AUCMLALCEHAVE SIC OW ciclo eaters 6 Ulw ce Geis oe ola be we wtelelee wigs 8.8 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
Adm Rteial ASOT so seco hold .-FRisbor es etna Gpoliases © #6 dives vie er 5:2 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
meateunply AVoltagwe 62 ecirelcy. dca ain ie cen BM eee la wok . swwadlodd os die 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 0.0... cue eee 300 volts 
i= NOL MMV Ohta gen). Le i ok Saas Pie ee hae om pei See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

NGS AINC DIAG VALUGHE acs eh ee Ce RRS tk A Be pee oe pe ee —50 volts 

POSitive-DiIAS@ VaIUe! Davao Ss Ab5 bo aoa SERS R SASL SER RES web OEMS 0 volis 
laces spe liOnuy eet. oe ia ee eka EG AMEE ae ERE SSE SSS 44 CERES 3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts .......... cc ccc wc eeee ‘ ik watt 

For grid-No.2 voltages between 150 and 300 volts ........... P See curve page 96 
CHARACTERISTICS 
UmRMMMRIIENTT VOHRA LE. NMS bk neces cts cence ededeaeadaceweeee ee 200 volts 
SSC yo ois, aes WAAR eh con 3 OS ANG « Sie ra surskdacecoone ce Connected to cathode at socket 
See UDI VOltAGE azn secre cues cet cusbucesnsceabwas (115 volts 
SameeErer Prey  VOMALE © Fe5 6b oh chee ee cols ce blah aeectecheses 0 volts 
S eemN STOR HOMAISLOL 855 dbs eddie deh ch ododsdiiwcswecnchdes 68 ohms 
Brere eteIenCe CADPIOX;) cok c bedi e ede as bbocdescecasdaductucs 0.5 megohm 
SURTEMIICL ERNE 835 nc she tn) ue le oN waa Nt ot Se 8500 “Mmhos 
a ode? oD ASR RIC eg a Ia 13.2 mA 
SatICONG se OUrrent 8. oes Pee I Oe ts a 4.3 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 60 wmhos ... —15 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Pee eexeaebias | Operation os). ok cs cask es cance ee megs ae 0.5 megohm 

Por cCathode-bias operation “oo. acess ene cesecrvedecvesesete 1 megohm 


2) 


~ TYPE 6HR6 


GRID—No. 2 VOLTS = 1i5 


“No. | | VOLTS Ect 


‘PLATE (Ip) OR GRID-No. 2 (I¢ 
MILLIAMPERES 


Q 100 200 


PLATE VOLTS 


300 


GRID No. 3 CONNECTED TO CAT 
AT SOCKET. SF 


92CS-11550F 
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6HS6 SHARP-CUTOFF PENTODE 


19HS6 


Miniature type used as if-amplifier and limiter tube 
in FM receivers. Outlines section, 5C; requires miniature 
7-contact socket. Type 19HS6 is identical with type 
6HS6 except for heater ratings. 


6HS6 
Héater’ Voltage ad/de)* 2B She in lok @ eek weno tete mse 6.3 18.4 volts 
Heater’ Current)  is8.i- 0 hee oe eee eee Oe Oh ee eke 0.45 0.15 ampere 
Heater Warm-up Time (Average) ........ OSE E eres 11 17 seconds 
Heater-Cathode Voltage: 
Peak valier Giro. MEE. Rerctee ccs cccmae ge as de nsangee ks eorae +200 max £200 max volts 
FA VETAREMVALUC 6.5 ROE wee tle be teteine 4 tage tt totoueiey vores 100 max 100 max volts 
Direct Interelectrode Capacitances: 
CTid = INGHiOe Comer late sh 2 oo a:acal oie des are and cane ined maton eis on putea samen eweite 0.006 max volts 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal: Shield weer. .aeyins Racesisc oo tp tee eet oe ire cel het boushaye 8.8 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internals Shield sce wires bane or ia tire ee ee eK ee Sala ete as oc 532 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
PlatemSupply sv Oltage ters... 4. 2h sor ee cicc ee nee tenses teneteete fetes 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive Value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .............0.. 0s ee eaee 3800 volts 
Grid2No.2. 7) Voltaces ....heeac ee RS ROR Sea ee ee Reet tiene See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 
Nevative-piasm. Value fon. aeidaie siecaruice eae ol sec) ame ole et ancien (-) ewe Wer —50 volts 
iP ositive-biast value. ss: ccsets ree ecdaat eats ataedrsk see snes tet 0 volts 
Plate... Dissipation... .-s.<ane § Ate Sachd tie Sew a A Alhe se toait ae ieee Blgas 3 3 volts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ...............------- 1 watt 
For grid-No.2 voltages between 150 and 300 volts ............ See curve page 96 
CHARACTERISTICS 
Platewm Supply VOLtaSe™ icone a bmi esre emis utae sts 75 150 volts 
CORT QTRIN 0.3 eee Ae Ee eee Ns RET eeats Mae ahs Te THe Connected to cathode at socket 
Grid=No.2 Supply Voltage: .1.55. 48655 tele lee oe %5 75 volts 
Grid-NoAl *Stpply “Voltawe ry i AN AR tated tate tote 0 0 volts 
@athode-Bias. ResistOb ot tik et blak eee oat orate elate tote 68 68 ohms 
AMID LINCAtION. BP ACCOLS chet sett tt Rote mentale one sate 50 — 
Plate’ Resistance™ (A ppYoxs) © <f.1.n A Shtete tothe tetetete tote — 0.5 megohm 
PTANSCONGUCTANCE Ec. cok uth teleten tote te tls telats ttetetets stele ns — 9500 umbhos 
Plates Current (ees ee rie Ur tana late oeers — 8.8 mA 
G¥td=No. 2 Currents: a eee totene te retro tah alte letters erate — 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
OOTFIEAS dics Seb Gs cee Soe ieee cecn ae ePaanse —_ —4 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: : 
Fors fixed-bias, operation 220)... cee ee eae anc Pte rotten cks 0.5 megohm 
For’ cathode=bias operationsgte we a eet eee Dist abaens i megohm 


TYPE 6HS6 

GRID No. 3 CONNECTED TO CATHODE 
AT SOCKET. 

GRID—No. 2 VOLTS = 75 


' PLATE (Ip) OR GRID—No. 2 (Ico) 
MILLIAMPERES 


PLATE VOLTS 92Cs-lI463T 
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SHARP-CUTOFF 
TWIN PENTODE 6HS8 
3HS8, 4HS8 


Miniature type used in age amplifier, sync, and noise- 
limiting circuits of color and black-and-white television 
receivers. One pentode unit is used as combined sync 
separator and sync clipper; second pentode unit is 
used as age amplifier. Outlines section, 6E; requires 
miniature 9-contact socket. Type 3HS8 and 4HS8 are 
identical with type 6HS8 except for heater ratings. 


3HS8 4HS8 6HS8 

Heater) Voltage \(ac/de)ickd a owrrwerrerr ssa oehb 4.2 6.3 volts 
MICHLCT MOUTON Ge. ind Bette oo de oak woo da ‘ 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 

Ee VIROL is, ower bide. che vet es +200 max +200 max +200 max _ volts 

Average Value .... .beesvteriieucorekees 100 max 100 max 100 max _— volts 
Direct Interelectrode Capacitances: 

Grid No.sto Pilate (Each Unit oss. So, J. Oe et! 2 pF 

GriaviNow ste All Other (|Electrodes™.-. a0 .s.. oh 6 pF 

Grid No.3 (Hach Unit) to All Other Electrodes ............ 3.6 pF 

Plate (Each Unit) to All Other Electrodes .................. 3 pF 

Grid No.3 (Unit No.1) to Grid No.3 (Unit No.2) ............ 0.015 max pF 

Ciass A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Pilates vowage (Mach Unit)... wh. a ke me a 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage (Each Unit): 

Peatk tnositive fvalue arin gti um, SHA, RTA YD sod ce cals : 50 volts 

PMTMCENOAV © NGNUC oc. Lk Gate Seas ses aaaee chee 6 foew has —50 volts 

Be NSPE UO BIBI meme SP a se is ne he wd eee he's Ph clots wb hart 3 volts 
<rrice Nason (ocreen-Grid) Voltage: ...... cree. oe. cease dei wes 150 volts 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value ............ —50 volts 
CAC OCT REET Lhe rere 12 mA 
Piate, Dissipation (Kaeh~ Unit)? to St ie eV Ae oo. Rt watts 
Nas I UREN G MO i cued 64) G0 seousais Rishi Re ned op wauhcuswe 0.75 watt 
CHARACTERISTICS 

With One Unit Operating» 

Bey Oe a sg oe Ee Be tobe the s heaves 100 100 volts 
Grid-No.3) “Voltage: ® i". «iii nee Gao Ne of et i) 0 volts 
Grid-Nowr yy oltage 22... SOR eek). ORR ak. ke 67.5 67:5 volts 
EG INO ge VO ERO rales cos, a. 3 Tok a eek ee Ts Ohare sheen > oko ott ed 0 « volts 
Transconductance, Grid No.3 to Plate .............. — 450 umhos 
Transconductance, Grid No.1 to Plate .............. 1100 — umhos 
JEM EES Por OREN TTS 6h AN sh os, a oe 2 mA 
Grid-No.3 Voltage (Approx.) for plate current of 

ALU 5 WERE et sec SA ld ar lin Ra _— —3.5 volts 
Grid-No.1 Voltage (Approx.) for plate current of 

TE PEUSN Osos Saleen aon TTL gy A ee pA _— —2.3 volts 


TYPE 6HS8 ~ 
GRID-No.3 VOLTS =O 
GRID - No.2 VOLTS =67.5 
PLATE AND GRID No.3 OF 
OTHER UNIT GROUNDED. 


PLATE MILLIAMPERES 


O-£ 100. 200 300 400 
PLATE VOLTS 92CS-11099T 
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With Both Units Operating 


Plate! Voltage «(Each Unit) 2072. veges ow ow « ate 100 100 volts 
Grid-No.3 Voltage (Each Unit) ............5 eee —10 0 volts 
Grid-NG2SRV OFA eee er ee os A iin bua lv ante blister Sulaftarta ete seraice 67.5 67.5 volts 
Grid-No. it), Violtagzexs > eo ives es aoe ee te. Se Sete’ 8 a volts 
Plate. Current™. (Mach Unit) * oc. eae oes eae ees eene —_— 2 m 
Grid=Noi2 Current) tiie tC Se. Hs q 4.4 mA 
Cathode, Current. ics, o Teacterk. nebo k tele bie BSE aieresn ate . Kok 8.5 mA 
MAXIMUM CIRCUIT VALUES 

Grid-No.3-Circuit Resistance (Each Unit) ...........ccceceeecees 0.5 megohm 
Grid-Noil2Circuit); Resistanceee esa, ova ieee. eek oe ERS 0.5 megohm 


e With plate and grid No.3 of other unit connected to ground. 
» Adjusted to give grid-No.1 current of 0.1 milliampere. 


TYPE 6HS8 

GRID-No.2 VOLTS=67.5 

*GRID-No.| MILLIAMPERES=0.! 

PLATE_AND GRID No.3 OF OTHER 
UNIT GROUNDED. 


PLATE MILLIAMPERES 


PLATE Yours > 92cs- ema 


6HZ6 SHARP-CUTOFF PENTODE 
5HZ6 
Miniature type used as sound-detector tube in FM and 
color and black-and-white television receivers. Tube 
has two independent control grids. Outlines section, 
5C; requires miniature 7-contact socket. Type 5HZ6 
is identical with type 6HZ6 except for heater ratings. 


5HZ6 

FreateroVioltage’ (ac/de) Wick ye are sical ao these dedeare eckearr 4.75 6.3 volts 
Heaters, Current omy tied tds wise Cede aigus els esse 0.6 0.45 ampere 
Heater Warm-up Time (Average) .............06 ; 11 11 seconds 
Heater-Cathode Voltage: 

CA. Nava lUCunun Miri r cooks s Weta nO mvc dtc snk Ryn aveis ove +200 max +200 max volts 

AVCTALe RVALUG cee ne Winn taee oe nina eerie ten 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

GridVNovly to Platten rasa, ren mre diwali Laas eta aa ee nee 0.023 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Interna le Shield se eee eta eae sata ae Le) 8.2 pF 
Grid! No.1 =;to Grid BINoc3d. yan, ak ae get eet ae ees IMATE 0.09 pF 
Grid -No/3 ‘to Plate. inh... der. SES T, BERLIN. 6 a ie 1.6 pF 


Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 


and Internal Shield - \...44...4 4 “Me OM GiPO. Cums, ATA! . 2 i2 pF 
Class A, Amplifier 

CHARACTERISTICS 
Plate «Supply Voltawe O8 tb eh bicudctietrenewnaeece ete. coe ux «| asboke wtalvreemerite a 150 volts 
Grid-No.3 “Supply Voltage ° 75) . ciate Pe ac ates ee yeuck es be 2 0 volts 
Grid-No.2. Supply: Voltage? 3 eer ae re Te eee 100 volts 
Grid-No.l ‘Supply \ Voltace iyytivsey dap soters tedavasrsurtasain se hott etecie eral wieder 0 volts 
Cathode-Bias.” Resistoriyet 22% 3 MMR VERB A re dis cence iltnad oe De toons dea's 180 ohms 
Plate Resistance’ (Approx. )s 4... fone re ie ces oe os eae oe 0.11 megohm 
'Transconductance, Grid _jNo.1 to. Plate ccc ales wo eo otis Sed ced 8400 uemhos 
Transeonductance, Grid No.3 to Plate’ .....2.... 0. cee ce eee eee 600 emhos 
Plates Gurrent 5 FARA he os bea oa tat maids lowervena eee Pee ‘ 3.2 mA 
Grid-No22 7 Current. 26025 Fone diskenoncdonentesptocacuheel usecastigmeee tran ct me = 8.2 mA 
Grid-No.3 Supply Voltage ee for plate eurrent of 20 vA ,. —F volts 
Grid-No.1 Supply Voltage (Approx.) for plate current ef 20 wA .. —4.5 volts 
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FM Sound Detector 
MAXIMUM RATINGS (Design-Maximum Values) 


MATEO. ce iN ss «6 wi 5), 4.ghadldes #9 led dipole sians'e co PRCARESS 300 volts 
Grid-No.3 (Control-Grid) Voltage: 

Negative value (de and peak ac) ...............cce ccc ceaee —100 volts 

Positive value (dec and peak ac) .... 0.000.000 0 0c ccc ec cece 25 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ....................000 300 volts 
RON HR VOLE Re gph ee eg See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

PRO PEER VRE oy et io) a awa pin a OI uk ded aie ar eg —50 volts 

PREIS VAIN re i hole wad oa SRP ln oa elk eco dwwane 0 volts 
Piste, Dissipation sO 10. S20 ea PA Owes EA ee ibe watts 
Og EE Ea gba Ml ge llc ad ct i oe 0.1 watt 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ..................... A 1 watt 

For grid-No.2 voltages between 150 and 300 volts ........... See curve page 96 
MAXIMUM CIRCUIT VALUES 
Grid-No-o-Circuit. Resistance ()(0/2).. Sad. bo. PAR. . Sew 0.68 megohm 
Grid-No.1-Circuit Resistance: 

Hora txed-ias Operation 22ers... ele. bees cee pupae thee - 0.22 megohm 


Sig BE CR Lhe, BOGS: BPS EAS i MEE EE oe & 0.47 megohm 


TYPE 6HZ6 
15 GRID-No. 2 VOLTS=100 
GRID-No. | VOLTS=0O 


TYPE 6HZ6 
GRID—No. 3 VOLTS=0 
GRID-No, 2 VOLTS =100 


2) 


“™ 
oO 
3) = 
< aS 
S wn 4 2 
=F = 10 
ew ou 
=s os 
oz Ef 
eA oA 
“22 GRID—No.| ets 
= VOLTS.Ec, | w 
red =-0.5 i 
E 5 
— 
a. 
re) 100 200 300 400 ¢) 100 200 300 400 
PLATE VOLTS 92CS-11792T PLATE VOLTS 92CS-|I793T 
SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. 
The triode unit is used as a voltage amplifier or sync 
separator, and the pentode unit as a video amplifier. 
Outlines section, 8E; requires miniature 9-contact 
socket. Heater: volts (ac/dc), 6.38; amperes, 1.125; 


| 9DX maximum heater-cathode volts, +200 peak, 100 average. 
: Class A, Amplifier 
: MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Fate MeN LEAS Pa te ok Le eI Stat Ca Oe ee 5 ahepy 300 300 volts 
| Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
| AIO CaMV OLA Pew Steins. . Suite sow ee ec eaten ee oes — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive bias value 0 0 volts 
ate ITOH COVE OT AEP INGNS be 6 aisle kinda. 5) ad corate on ane eae y ake as A ae 1 8 watts 
| Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......... watts 


| | 


| For grid-No.2 voltages between 165 and 330 volts See curve page 96 


| CHARACTERISTICS 

EES a rr ee MS A 200 60 250 volts 

| Grid-No:2. Supply Voltawe ....... 2... cece eens — 170 170 volts 
rid=NO.F (Voltages ic. . clece ccc cecs de pe aoe —2 0 volts 
Catnode-Bias..Resistor: .....2.c0ccenesccecssccnee —: a 100 ohms 
PEMD ICHTIONN MACCOR OF «656 sco wes ccere eee seue ee 70 ~ — 
ilate “Resistance” (Approx.). .......csecnervncene — — 0.14 megohm 
MICO ATO TCULR IAGO OS 5: siete sc cae ne se blew oc ames & ean e 4000 — 12600 umhos 
Eee OUT EET LR, © a... ctl weld bhabohather ss Wan seetecs Oa ws 3.5 90" 29 mA 
ReameNo-e SOUTTENG 2. . sunalacsadoy.« bee ties aw — _ 22.58 6 mA 


ETE BUA SE ct ee Me eh sabe os 5 we —5 — —11.5 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For) fixed-bias operation - .. 2. wince cteee tee ee 0.5 0.25 megohm 
For ecathode-bias operation ...............0.0005 1 1 megohm 


» This value can be measured by a method involving a reeurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6J5 
6J5GT Refer to chart at end of section. 
656 Refer to chart at end of section. 


6J6A MEDIUM-MU TWIN TRIODE 
536 


Miniature type used as combined rf power amplifier 
and oscillator or as twin af amplifier. With push-pull 
arrangement of the grids and the plates in parallel, 
this type can also be used as a mixer at frequencies 
as high as 600 MHz. Outlines section, 5C; requires 
miniature 7-contact socket. Type 5J6 is identical with 
type 6J6A except for heater ratings. 


536 
Heater Voltage (ac/de)) 25.0 220 5. eae ee 4.7 6.3 volts 
Heater Cunrente7 3 ek «ethic ae ee Baus A 0.6 0.45 ampere 
Heater Warm-up Time (Average) ..............0% 11 li seconds 
Peak Heater-Cathode Voltage .................000. +100 max +100 max volts 
Direct Interelectrode Capacitances 
(Each Unit, Approx.) : Unshielded Shielded 
Grid ator" Rlate es ig wet. Sac) ca) thes ee © Pe 1.6 1.6 pF 
Grid!.to-Gathode“and Heater .3.........4..2%26 yay. 2.6 pF 
Plate to Cathode and Heater (Unit No.1) .... 0.4 1.6 pF 
Plate to Cathode and Heater (Unit No.2) 0.4 I pF 
Ciass A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Pilates. Veltag err Jet tee es orcs as oe ah ee opie ee ee ee 2 300 volts 
GridjeV oltaves.Positive-bias uvaluemgs..2use-bees Risks: Oss see eee 0 volts 
Plate DISSED SE ELON! tenn fee aca Re Renee oe ro hones, ear ee a a 1.5 watts 
CHARACTERISTICS 
Plate gVioltavertyciieel o> eee ee te eee ae ree Pe reer RE, 100 volts 
GCathode-Bias;: Resistor ter. otcthce heck. «ee OL ee. soa ee 507 ohms 
Amplification, Hactor se ose ssude cris tated. tre. Ieee er. sere tae TE ere OE. 38 
Plate” Resistance:-CA pprox, tte... om. vee oe ecw ee hh eens eee 7100 ohms 
fEransconductanéetis., HARON fF, 28, GEM Oh TA OO te ite 5300 zmhos 
Plate) Current) tee: soa. Aa eer. ohare. wad bute. owodiet eee. 8.5 mA 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
Hori tixedsbiasmoperation yy ice os eee oes Coe eae a tee Not recommended 
Por :cathode-bias! operation) 2% .6 1 (P.O TOTS. 0.5 megohm 
¥ Value is for both units operating at the specified conditions. 
RF Power Amplifier and Oscillator—Class € Telegraphy 
Key-down conditions per tube without modulation 
MAXIMUM RATINGS (Design-Center Values, Each Unit) 
lated? Voltage er yarn ct, fet co deli nuh eae a A ee ae ee eee ee 300 volts 
Grid Voltage: 
NEP StiVe=DIAS VAL eet ae re ree —A40 volts 
Positive-biase value (ha.8 4). ie OB eR ce see. 0 volts 
Plates Cuxyreng ie ceria gee. auc ctr cee eaten RAG Le, ON ieee ee a te 15 mA 
GUI GUO SI HIE rire ke ance ARO os susRi Se Hacc ach eee ae hate ay as 8 mA 
Bel eb eg Tra 01, GRE a er a a ee i re 4.5 watts 
RATeDissipatrors . Pere ein.) dicelasesntmodsdcc ta tete Teh cate tee lads MN ena ia 1.5 watts 
TYPICAL PUSH-PULL OPERATION (Both Units) 
delate — iV OLURS CME A rater cairan eatin ony MEE a oe ee Die a aha sone gee a ce 160 volts 
Ge WO LEH Opal 5 dks ree MM he or i eteseota eneoin cet PeETe  e ETI O REE —10 volts 
Plates Currentes © . cs carob. steht he ko ee eis omy a. aha g Saban we oe 30 mA 
Gridn Current BOAP prox.) ys. Cain. 6 Wht «cule ad ce ana gui were eiareele Gas 16 mA 
Drivine-« Power CADPROX.) gute ert oc oe Le ee ree oe eee 0.35 watt 
Roemer, Output. (A pprosk) 7 see oer eee aca sc wis, ye ere aman ls es 3.5 watts 


° Obtained by grid resistor (625 ohms), cathode-bias resistor (220 ohms), or fixed supply. 
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657 
Refer to chart at end of section. 6J7G 
| 6J7GT 
Refer to chart at end of section. 6J8G 


PENTODE— 6310 


BEAM POWER TUBE 13310 


Duodecar type used in FM and color and black-and- 
pp white television receivers. The pentode unit is used as 
a gated-beam discriminator and the beam power unit 
(10) we is used in audio power-output stages in FM and tele- 
O vision limiter and discriminator applications. Outlines 

Sip section, 8B; requires duodecar 12-contact socket. Type 
13J10 is identical with type 6J10 except for heater 
ratings. 


6310 13310 
Heater Voltave "(ac /de) trite ite tetala late te lelete lite telele ole lee es 6.3 13.2 volts 
Heater Current. Pe RI BIRR oe leas ade fale ole 0.95 0.45 ampere 
Heater Warm-up Time (Average) ................0. : —_ 11 seconds 
Heater-Cathode Voltage: 
Hes PEM EUS OPM ose Sa Sarco Posse Pas Sons Ho, tale ire means ence Fatale 8 lorie ve wile ge +200 max +200 max volts 
INVELAG CIT VAIUO” 2:0. ca LR totet te teh fol lalate lca ledale leis ere 100 max 100 max volts 


Pentode Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


DRpree MENTO LUST CUMREI ut cl te tate gh RN i St eT ON Dir ot ee ee Me 275 volts 
Grid-No.2 (Sereen-Grid) Voltage ............ ccc eee eee nee 275 volts 
Eee NESS 3h GAG la aise. ten) MR A Le el et Ws Runs asta tyig uti Ssnaneawlinechgeas ©. 6 ake 10 watts 
eer eta ME TTOEE GN ei yk meee hee ees! hin. cmonlske th tis <a ane -onwineohon ue. voile a 2 ae Bay 2 watts 
CHARACTERISTICS AND TYPICAL OPERATION 
LEER UOT URES SR re Re oe. 0 ne 250 volts 
PAIN G6o UV OLTRRC. ci. oc epic rahe Saha ee Riel oe eee a reaper aan d Gene. srayhs. ¢ zie 250 volts 
Grid= NO PMV OLLALE oc. RA SRUr tee lhe ohena Bhat RUNES. Bue ca ivcvehiowamenomailen «SUR 2 —s volts 
Peake atm Gind=NoOu VOILAGEE Woke ered eat eG n swouteel o aus Nus bv eveu ait 8 volts 
ECC SeSASLANCe’ CA DDEOR IY 0% % oe cyccees choc we eles Mitch,» cadiovoro ete fines 0.1 megohm 
PURAMSCOMEUICLANCE EME cerned epee eh PROM rota cal biagrarentey obama, 5)-4i ev 6500 umhos 
ALO eae Ate COUPON he ahi Mess. dake bei quero eh oo he wile BEG wwe 35 mA 
Maximum-sicnal Plate@Current 26..c bs 06 esha os chs nophqews aslo neces 39 mA 
LCL SIENA LGLIA=NO.2 COULLOME cbs ees tetshavencsnsh Micpoeenamentsiiana wey BON teleee he huey «.« 225) mA 
Maximum-Signal Grid-No.2 Current .......... 0.0.0 ccc eee ete eee 7 mA 
OU CRUMERCSES GEUEL CQ ie iis SN oxic Pe ee eck oe aan ei hiny Be A we we Pe wc TE oe 5000 ohms 
Total eHarmonic, Distortion (A PDPLoXs) A occpoyeisjonsroensponstsiuee skeen ours ayers 10 per cent 
Maximum-sional Powers Output i venus > cess onesie ueneiepase ous ee teslisarnge ols se oe 4.2 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Mormanced-bias: Operations, 2°. . 2) Sicnead assess: sieveia 4, os y.n obs eeuate «ee 0.25 megohm 

Wot, \epthodé-bias. operation 0 00000 er Piwewenae os 0.5 megohm 


Beam Power Unit as Gated-Beam Discriminator 


MAXIMUM RATINGS (Design-Maximum Values) 


LEAT se CSV EEE) Ob Gen FE Rm ee Ee a 330 volts 
Grid-No.2 (Accelerator-Grid) Voltage ............ ccc eee eee eee 110 volts 
Peak Positive Grid-No.1 Voltage ...............ce eevee Pee Cire ; 60 volts 
Average Cathode Current .......ccccseceeee Oe Eee Oe erg 13 mA 


SHARP-CUTOFF 
TWIN PENTODE 6J11 


Duodecar type used as if-amplifier tube in television 
receivers. Outlines section, 8A; requires duodecar 12- 
contact socket. 
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Heater’ Vonage ~ac/de) '.. <\vy see eneeee Os re tints ee eee a eae ‘ 6.3 volts 
Heater Current ote tte es one eitiaie ea ea seer evdah cus cake) le lana eae eI a orn ae 0.8 ampere 
Heater-Cathode Voltage: 
Peak yalive ge ee eee ee ete Rein ee Me MES Te tee era metene 5 +200 max volts 
AVOrage Valle suisues cick: oA Oe Saatchi cca eI eae air: 100 max volts 


Direct Interelectrode Capacitances :** 
Unit No. 1: 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 


Grid No.3 of Unit No.2, and Internal Shield .............. 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 
off Unit) No.2, and Internal Shield "27373714 ..........7. 2.8 pF 
Unit No. 2: 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 
of Unit gNotl, sand internal oshield ant eee eee 11 pF 


Plate to Cathode. Heater, Grid No.2, Grid No.3, Grid No.3 of 
Unit No.1, and Internal Shield i 
Grid ecto b inte: (eee Eel onc cee) Mogren oak alee a eee 0.04 max pF 


Cathode of Unit No.1 to Cathode of Unit No.2 .............. 0.02 max pF 

Grid No.1 of Unit No.1 to Plate of Unit No.2 .............. 0.003 max pr 

Grid) Not of, Unit. Ne.2-to, Plate of Unit Noslet. .cnsec. coed. 0.003 max pF 

Plate? of [Unit INoil) to: Plateso£ Unit No.2.) . fears. eee eee 0.03 max pF 
** With external shield connected to cathode. 

Class A, Amplifier (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 
Plater VO LUA RC 6) aegueem ath aedemeacs orate aes asl eo ANGULO epee coke Seaton 330 volts 
Grid-No.2 (Secreen-Grid) Supply Voltage ................... eee 330 volts 
GYIdSNO- 21 CViOtIARen i reat eR Ash on Hers hana oe erdlA LOM Lan ae an ae See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ........... 0 volts 
Plate: (IMISsi patio neme, Mie eh se tee t/a uelr Oe A Le eae Mee do ik CMe ye 3.1 watts 
Grid-No.2 Input: 

For grid, No.2) voltages, uprto!165 volts” os. 2523.00. cc tase es 0.65 watt 

For grid No.2 voltages between 165 and 300 volts ............ See curve page 96 
CHARACTERISTICS 
Plates Supply: Voltage ori) as a oes fon he hc Re GEA! Bae eee 125 volts 
Grid gNo.w a(Suppressor Grid) aris aa. cme ters s ioe tees eae Connected to cathode at socket 
Grids No. Zp Violtavetcc ya OMe whe Cee. eee ek cee len ee see none 125 volts 
@athode-Bias mResistorend Ot ui, Lcetide + a hele ee ce Ee 56 ohms 
Elsie, Hesistances (ADDYEOX.) aun.) thet cele eels nels ten a deere 0.2 megohm 
PEANSCON CUCEAMCE GAG cs Gt tons a cin Rees He See re es eee 13000 umhos 
Plate V@urrent) 0. oo ls ay is Ooch as cel Ree ee | ee ee eee Be 11 mA 
GKIdEINOI2 sCurrente Gan eel ae err ee el < ke eer Awe k kd ous FER AIOE RIES 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —3 volts 
MAXIMUM CIRCUIT VALUE “ 
Grid-No.1-Circuit Resistance, for cathode-bias operation ....... A 0.25 megohm 


6JB6 


BEAM POWER TUBE 
6JB6A 


12JB6, 123B6A, 

173B6, 173B6A 
Novar types used as high-efficiency horizontal-deflec- 
tion amplifiers in television receivers. Outlines section, 
18A and 32, respectively; require novar 9-contact 
socket. Types 12JB6 and 12JB6A and types 17JB6 and 
17JB6A are identical with types 6JB6 and 6JB6A ex- 


cept for heater ratings. 9QL 
6JB6 12JB6 17JB6 
7 6IB6A 12JB6A I17JB6A 

Heater! Voltage (ac/dc) ....... Fe, SM PRET os 6.3 12.6 16.8 volts 
Heater .Current Dede ASL ER RR EEE EY AA eae. EAT 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) aes paves Bay — 11 11 seconds 
Heater-Cathode Voltage: 

Peaksav alten tee eet coon, sein ete Sanne ate Us +200 max +200 max +200 max volts 

AverazeValuegash yon cine Bie sea 100 max 100 max 100 max _— volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid IN Gc tO ch ate Soo eget ok tewaie oie ee Seer Crean ieee ot aa A Ted 0.2 pF 
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Class A, Amplifier 


Triode Pentode 

CHARACTERISTICS Connection4 Connection 

ee oi es ge ae ww wy w wcglte w els eceen 150 60 150 volts 
Grid No.3 (Suppressor Grid) ............... Connected to cathode at socket 
Grid No.2 (Screen-Grid) Voltage ........... A 150 150 volts 
‘Grid No.1 (Control-Grid) Voltage .......... —22.5 0 —22.5 volts 
Mu-Factor, Grid No.2 to Grid No.l ........ 4.4 — —- 

Plate Resistance (Approx.) ................ = — 15000 ohms 
Pransconductance! 8 Ne ode ce, — ea OO) “umhos 
Pinte (aerents 2..)hdu eto 4370. Bee ae, — 3908 70 mA 
ScemcerrarvGurrent ooo. ek ca meee — 325 7A mA 
Grid-No.1 Voltage for plate current of 1 mA — — —42 volts 


4Grid No.2 connected to plate. 
* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Reet Ree UO, AV OLAS oy ye ere eo ce Ee 770 volts 
Beam Postive-Pulse) Plate ‘Voltage# 2... eee 6500 volts 
Peau merative-Pulse Plate. Voltage 6.0.6 ooo cn ocsid nace Oh he dccmece —1500 volts 
Ee eat Oetiity VOIAZET fo 5 aos «od sc btocen duke Lec ct'eh oc acide on 70 volts 
Wet IN GAN ONE TO tec. oo. coisa scree ne siedwencuneccce thi 220 volts 
Te 8 | oo a —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ...........:...:cnsecuce —330 volts 
emer CRtHOUeT CUTTEnO tO tec cable sa ccvbabbanncua 550 mA 
Wepeeare vCathnode. Current: 2... i. td ees bec skebccesbardeaeaed 175 mA 
tI CNEO i. i BEE ECO EEL SLES eE ES eb bebEbs 17.5 watts 
Seer CeranOie S, . . |... Ty Ae tah SPR ee Ur aes dle be RE ER Yee, fk 3.5 watts 
Bulb Temperature (At hottest point) ......... 0.0.00. ccc ccs ceaes 240 “© 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for grid-resistor-bias operation .... 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ For horizontal-deflection service, a positive voltage may be applied to grid No.3 to minimize 
“snivets’” interference in both vhf and uhf television receivers. A typical value is 30 volts. 
© A bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6JB6 

GRID No. 3 CONNECTED TO 
CATHODE AT SOCKET, 

GRID -No.2 VOLTS #150 


PLATE MILLIAMPERES (Ip) 


: GRID-No.2 (Ico) 
MILLIAMPERES 


0 
Oo -°6=6470-)— 80_—s 120_:~=—160 «2200 240 
PLATE VOLTS s2cs-us3st 


6JC6 


SHARP-CUTOFF PENTODE 6JC6A 


33C6, 33C6A 
43C6, 4JC6A 


Miniature type with frame grid used in if-amplifier 
stages of color and black-and-white television receivers 
utilizing intermediate frequencies in the order of 40 
MHz. Outlines section, 6B; requires miniature 9-con- 
9PM tact socket. Types 3JC6 and 4JC6 are identical with 
type 6JC6 except for heater ratings. Types 3JC6A and 
4JC6A are identical with type 6JC6A except for heater 
ratings. 
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33C6 43C6 63JC6 
3IC6A 43JC6A 6IC6A 

Heater Voltage “(ae/de):. ...02s. se ees eee see : 3.5 4.5 6.3 volts 
Heater” Curren rr oo ace ne takers 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 

Pea Keay athe Weegee oe home ac BEE a ono 200 max +200 max +200 max volts 

Average. valverrrr in, 2s ea eee, eee amare 100 max 100 max 100 max _—irvoits 
Direct Interelectrode Capacitances: 65C6 6IC6A 

Grids No.l mtorr Eb late’ ey. semis Ce oe oe aman 0.019 max 0.019 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid 

No.3,, and dnternal Shield =, io. ss 30 Sees) ee 8.2 8.5 pF 


Plate to Cathode, Heater, Grid No.2, Grid No.3, 


aug cinternals SHICLO, . nue ta ee ene ee ; 3 3 pF 
Class A, Amplifie 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate: Voltawe at Utth oe be eee eee 330 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value (}) 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 330 330 volts 
Gridz No.2. Voltave. foe 6 hw ee is, ae See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate 7 Dissipation mete soot ot Nee eee nea Sener es? 2.5 Sal watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ..... aie ter Ste 0.6 0.7 watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 96 
CHARACTERISTICS 
Pilate Supply VOuteagwe: oi jasceiie clegrare ters ianaheledenens! or ersters chametiaity 125 125 volts 
GvidFNoi8. (REAR) ER. eR ER, REE Connected to cathode at socket 
Grid-Noc2e Supply sV Olba ges i soenieeres coke eect eerste epee en sts 125 125 volts 
GathodesBiaswohesistori ateG eon eoiew sin es Ge eae a elevate 56 56 ohms 
Plate (Resistance, CA pproxs) Wis a. . Cee eee rue fee ese oe 0.18 0.18 megohm 
Transconductanceut in. Shhh. ey eens wale. dete. ants. wate 15000 16000 emhos 
Pat eteG UE Ter ty Vr eee lg riers eho res che ee es SLs 5, 6 Shee oe 13 14 mA 
Gy¥i d= Nol 2 COLrent pig ee sete ee hg el tne ee 3.2 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
LOO sll Acie oe: ates. eartaegeuke stexd meatecueal «age hes 8 —3 —3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation ...........05. ccc ceecee 0.25 0.25 megohm 
For ecathode-bias operationese-ss-peoeser er oe 1 1 megohm, 


TYPE 6JC6A 
GRID No. 3 CONNECTED TO 
é CATHODE AT SOCKET. 
) Ww GRID -No. 2 VOLTS = 125 
fel 
BS4 
o3 
gs° 
Ww a 
ES2 
ag 
= 10 
(¢) 40 80 120 i160 200 240 
PLATE VOLTS 92CM-11948T 
65C8 MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined vhf oscillator and 
mixer tube in television receivers. Outlines section, 
6B; requires miniature 9-contact socket. Heater: volts 
(ac/dc), 6.8; amperes, 0.45; warm-up time (average), 
11 seconds; maximum heater-cathode volts +200 peak, 
100 average. 


TECHNICAL DATA 


Class A: Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage 
Grid-No.2 (Sereen-Grid) Supply Voltage ............ 
GUGINO ce VOIUAWe) oo cuks barca ee ee oes ie 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 


PlAbCMDISSIOAtIOW ofa he ee a ee ee ates be sell 


Grid-No.2 Input: 
For grid-No.2 voltages up to 137.5 volts ........ 
For grid-No.2 voltages between 137.5 and 275 volts 


CHARACTERISTICS 


SBA EM gohan NAGY Ihe y ae i eae ae ee A en et oS & mae Vine ea nee 125 
GrideINone ti MOM ee yess cicdeodo6 « kucountts dade an — 
Grid-INOo  WOLLARE. ss whos cs ee Bah MYO 2 vehi. opens —] 
AMID CAGION “ER ACtON | hg. ss ke ett he's. < caubnivewnelece is 
Plate Resistance” (Approx:)) oo nes ee ws 6000 
ranscondweranve GF Ui... sakes lee feleenl Pod sik ee, 6500 


PistemeOurrent ir. co Bsus dtu aubiee ce Ore 
Grid-NoveryOurrentme . ihc cd ws oh Mek oa cake. 
Grid-No.1 Voltage (Approx.) for plate current of 


PAU RN Oe pea ae Ie I ura RB - oee OR ae OR Oy RE | —T 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation 


sive 2 6 0 6 le 0! dle oie Me! we! oes 06 


xe 
\ 


H SHARP-CUTOFF PENTODE 


Triode Unit Pentode Unit 
° eu e-ink eapcanas iain coats teecoan Re 278 


313 
275 volts 
275 volts 
See curve page 96 
0 volts 
23 watts 
0.45 watt 
See curve page 96 
400 125 volts 
40 125 volts 
0 —] volt 


— 300000 ohms 
5700 5500 umhos 


— 9 mA 
— tae mA 
— 6.5 volts 
0.1 megohm 
9.5 megohm 


6JD6 


33D6, 43ID6 


Miniature type used as if-amplifier tube in color and 
black-and-white television receivers utilizing an inter- 


G; } 1) Om mediate frequency in the order of 40 MHz. Outlines sec- 

tion, 6B; requires miniature 9-contact socket. Types 

K 63,16 3JD6 and 4JD6 are identical with type 6JD6 except for 

9PM heater ratings. 
3JD6 6ID6 

Heater Voltage (ac/dc) oo. 0... re ees ° 3.5 6.3 volts 

Hesrcernourrentare: «uc... (OR ehotan ounekis Se 0.6 0.3 ampere 

Heater Warm-up Time (Average) .......... 11 — seconds 
Heater-Cathode Voltage: 

WOR Va a we aR ee URS 2 GISUR SNS +200 max +200 max +200 max _ volts 


(AWOEAGE™ VAIUC: 5 oa ee tone 0 TRS es St 100 max 
Direct Interelectrode Capacitances ; 


Tide oMberlo™ Pla tent ish.) sta ae 8 ening ra cage 6s aes ron cng kok he a 


Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 


ternal ae MIeld set AA Ee See ee ae atte see On) ee ean 


Plate to Cathode, Heater, Grid No.2, Grid No.3, and 


EPROP SILICO L 4 ace cosh sPaucyavevansywieesaevmees Memon er ok ere ous sin pout ane rena A uo b: 8 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Levee. UCL F772 re aap dail gn La rR ae Pee  e  P HE Rh ae eee 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value. ............ 
Grid-No.2 (Screen-Grid) Supply Voltage ...................20065 
ere INOM IE VOICA Oe ee cent FT aa als a ate Oa Ow face 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 
Eee RISS EIRCOM es Go echt whora a eM eas wteve le eroneterately eg eins gee sin ele bets 


Grid-No.2 Input: 


For grid-No.2 voltages up to 165 volts ................000% 
For grid-No.2 voltages between 165 and 330 volts ............ 


CHARACTERISTICS 


PCC ULIOIMY AVOILAL OG i. foccccin te eee ate 6 hie oe mee eS ela ee 
STAM Te AN RLEO eeu aoe le uarel naetaie Gare eee ee a Cee a Oa wise eee 
ACR SUNIDIY  VOIALZO sobs od oo hive adie weaves woe at 0 MRM 
Gremio TremuDlY «  VOltAPeS 6 5 dewin so iee'o'a's en's Ulu nee ohcteals wade eawes © 
Cathode-Bbias Resistor «occ )FP atts Meroe Si Be Er he Pc oe 
Piate= Resistance (A pprexd) a comin tah andi tess am oh oscldsaeao. vn’ 
TE TC UTI CO Pe 5 hain 7 era a aoa ade faa Uo tall “edad bp ateseldl’s intone oye frgeesRefesenstee 
Re EU PET ERE: I, ht ros No Scatter ihe NE iPad, Being alg Mataher 0) ia) #9 sirs).e Sew O's 
tat One POOUrPentys ieee et SCRA LAME RAST Reh Oma bine ees 
Grid-No.1 Voltage reeled s for transconductance of 600 gmhos . 


100 max volts 


0.019 max pF 
8.2 pF 

3 pF 

330 volts 

0 volts 

330 volts 
See curve page 96 
volts 

2.5 watts 
0.6 watt 
See curve page 96 

125 volts 

0 volts 

125 volts 

0 volts 

56 ohms 
160000 ohms 
14000 pemhos 
15 mA 

4 mA 
—A.5 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For afixedsbiaswtoperation, “aay. eae ess oo cee theless eee 0.25 megohm 
For, .cathode=biss’ OPETatiOm is a sic ccs ee os oo oe Riel aie oe ws os Rigs 1 megohm 


TYPE 6JD6 

GRID No.3 CONNECTED TO CATHODE: 
AT SOCKET. 

GRID-No. 2 VOLTS =125 


=No.1 VOLTS Ec, = -0.5 


PLATE (Ip) OR GRID-No. 2 (Ico) 
MILLIAMPERES 


re) 50 100 150 200 250 
PLATE VOLTS —gacs-i95iT 


6JE6 Refer to chart at end of section. 


6JE6A BEAM POWER TUBE. 


Novar type used as horizontal-deflection amplifier in 
color television receivers. Outlines section, 32A; re- 
quires novar 9-contact socket. Type 24JE6A is identi- 
cal to type 6JE6A except for heater ratings. 


Heater Voltage (ac/dce)s 4. 4:2he Poke deen be. eke 6.3 24 volts 
Heater. Current) 3. ss h\eas ceo eae meee ode eae Shas 2.5 0.6 amperes 
Heater “Warm-up Time? s....). (ou) ise os MOLISE AE... —- 3! seconds 
Heater-Cathode Voltage: 

Peak. value. .. 5) deceit) Saree eis aes Betas +200 max +200 max volts 

Average. value. Ramer. ts ccebeWftlh ds vas kel co Soe 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

Grid) Noils to, Plater. hse tee ee os reared, cusnsueires catearie 0.56 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 11 pF 

Class A, Amplifier 
Triode Pentode 

CHARACTERISTICS Connection“ Connection 
Plate AV altaqwe sy) eis Gk ee ane eos alert eee a Rte 125 70... 175......- volts 
Grid No.3 (Suppressor Grid) .............cee ee eees Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .................. a 125 125 volts 
Grid-No.1 (Control-Grid) Voltage .................. —25 0 — 25 volts 
Amplificationy Pactor’ () 57). cia. ee Ee ee 3 —- — 
Plate Resistance (Approx.) ........-.cee cc eeeeuves — — —- ohms 
Transconductanceghic. sco eee en ee eiee omer —- — — umhos 
Plates Currenimper coer ate Reena RE ieee — 6007 130 mA 
Grid-No.2n Currentipen ers oon eee eee OO ee — 367 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

De sg dea 's oes eae So ee eae. eee — — —54 volts 


+ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


4 Grid No.2 connected to plate. 
Horizontal-Deflection Amplifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DG» Plate: Supply Voltawé ee kite a en eeibero es 990 volts 
Peak Positive-Pulse Plate Voltage# ...... eed Ati yah ose dale a Pasgigs 7500 volts 


Pe 


TECHNICAL DATA Ls 315 


Peak Negative-Pulse Plate Voltage ..........ccccccceccccccccce —1100 volts 
ere VOM ASCE ad POR Leal bal bbc bbonwm.e. ee 15 volts 
errr SW OURve ke. eT, ORE oF eae 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............5.00c02052... —330 volts 
GMM ETUC SY VON nn. aks cick Gu a mune cw icv ocube cae ck cle 1200 m 
Bewewewe ceminoge Current. |... ot... dao hate oo « bot cleo aen 5 leet 350 mA 
Renn PRUNE eth EBS oor ccs ecw ee re Pe 3.2 watts 
TRU TOIOS Tg HE 5 oe acs Shes bh dee ha i eee one 30 watts 
Bulb Temperature (At hottest point) ........... cc cece cece cccees 250 °C 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For grid-resistor-bias operation® ............cc.ccccccecccece 0.47 megohm 

For plate-pulsed operation (horizontal-deflection circuits only) 10 megohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


¢ In this service, a positive voltage may be applied to grid No.3 to minimize “snivets” inter- 
ference; a typical value for this voltage is 30. volts. 


# A bias resistor or other means is required to protect the tube in absence of excitation. 


CATHODE 


PLATE (Ip) OR GRID-No. 2 (I¢p) 
MILLIAMPERES 


TYPE 6JEGA 


TYPE 6JE6A 
GRID No.3 CONNECTED TO are GRID No.3 CONNECTED TO 
AT SOCKET. Air CATHODE AT SOCKET. 
GRID—No.2 VOLTS =125 ~~ GRID—No.!| VOLTS=O 

Ca} : 

=a 

of 

ca 

os 

ao x 

o3 

- = 

n= 

LJ 

= 

< 

| 

Qa 

(@) 0O 200 300 400 500 
PLATE VOLTS, 2cs-iIs80T - PLATE VOLTS 92CS-1188IT 
HIGH-MU TRIODE— 6JE8 


SHARP-CUTOFF PENTODE 
11JE8 


Miniature type used in television receiver applications. 
The triode unit is used as a voltage amplifier or sync 
separator, and the pentode unit as a video amplifier. 
Outlines section, 6E; requires miniature 9-contact 
socket. Type 11JE8 is identical with type 6JE8 except 


9DX for heater ratings. 
6JE8 11JE8 

Heater, Voltage (ac/dc) teh. O20 9 rs Mrs, HN 6.3 10.9 volts 
NACA Ot MOUL EON b s, ch ccces c.g c.sabhslsjnccomies s v's osc ss = EERE 0.78 0.45 ampere 
Heater Warm-up Time (Average) ................ = 11 seconds 
Heater-Cathode Voltage: 

aes YAN UAT OBR a ian cy niach cottcvicnis, ot doe ee oot oe ae tahev a aia +200 max. +200 max volts 

EU ENEU CMEU UNINC! 2 siete secs se. w 6c aera eile nto in ciameneia aos 100 max 100 max volts 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
EC MON IOLA. IN. oa had sk dk niet sly daw okie awa eqaweacs 300 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 volts 
CIN OeenNVO UA Oi cri anetote, tem «a, Taarkiownd « funda bea — Seecurve page 96 
Grid-No.1 (Control-Grid) Voltage Positive-bias value 0 0 volts 
Pare CMS EIR TION So. (0, iis, © o.ccbie seus w/oa ©. hcoenkcnwits ie sue Sasunels 1 5 watts 
Grid-No.2 Input: 

For plate voltages up to 165 volts .............. _— 1.5* watts 

For plate voltages between 165 and 330 volts .. — See curve page 96 
CHARACTERISTICS 
MMR ULE Re i ie caro, 1c, co its ahs pases es eels oela cima a om 200 60 250 volts 
Lee MI id AO i ie tes «, Houineserd sPeuaes o ges meee tephayecie« Pimuerbite — 170 170 volts 
Rem TUM CS PUTIN ORCA GE oie ic. og. 6) bers sis salen 0 ofanmbeataryyivs olacd « —2 0 ss volts 
Gap heden sit See ROSIBEOT. less nce laper ene OL plerstelriey Ae sft Lipere — 82 ohms 
Pe TOE IOI A COON Ere § iis gud che sexatin bebe nxatn. fered ovaieks uate 70 — 


ate iesistance: (A DDYOX. as. or. - ors. ap usueueud eve the tate a 


Transconductance 


— 0.14. megohm 
— 12000 vmhos 


316 RCA RECEIVING TUBE MANUAL 


PlatewGurrenta cates, Mab 10S. oo. ood ee ee es 4.5 48e 22 mA 
CETIOsIN O52 sCUI TOs Bateeatomdg.. 6 tsk ec nee alan eee = 128 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LO iy tt Arc een. dean WHER se seh les ne. wee eG . or — —10 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation ..........cccececees re 0.5 0.25 megohm 
For cathode-bias operation ...........0ccceecee 1 1 megohm 


* Grid-No.2 input may reach 2 watts for plate-dissipation values of 4 watts or less. 
= This value may be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6JF6 BEAM POWER TUBE 


223F6 
Novar type used as horizontal-deflection amplifier in 
black-and-white television receivers. Outlines section, 
18A; requires novar 9-contact socket. Type 22JF6 is 


identical with type 6JF6 except for heater ratings. 9QL 
6JF6 22IF6 

Heater Voltage (ac/dc) ...........b sesame cdeceace 6.3 22 volts 
Heater-oCurrent tor roe rr TOR OMS. oP 1.6 0.45 amperes 
Heater Warm-up. Time (Average) ................ — 11 seconds 
Heater-Cathode Voltage: 

Pea lkenivalUee mc mmbusvetemre rhe, Be oy bes +200 max +200 max _ volts 

Averaren value Thrush 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Gxid UNG. le LOo 1k Ce metodimames herent OL: . . Ty 5. borer eoreienrae 1.2 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9 pF 

Class A, Amplifier 
CHARACTERISTICS 
Triode® 
Connection Pentode Connection 

Plate? Veltage ee wins 2) a ee 125 con 50 130 volts 
Peak Positive-Pulse Plate Voltage# .. — 6500 — — volts 
Grid No.3 (Suppressor Grid) ........ Connected to eathode at socket 
Grid-No.2 (Screen-Grid) Voltage .... — 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage .. —20 —— 0 —20 volts 
Triode Amplification Factor ......... 4.1 — —- — 
Plate Resistance (Approx.) .......... — — — 12000 ohms 
Tyansconductanee © 0. OE, 2s a5 ae — 10000 umhos 
Plate Gurren titeety tect cues: dgsvat estes be _ — 525+ 80 mA 
Grid-No.2anGurrent - 5048 4544505 aes — — 327 PAs mA 
Grid-No.1 Voltage for plate current 

OL Pn Ay ia eee eRe tw lull —_ —-125 —_ —40 volis 


Horizontal-Defiection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DGSPlate,.Supply Voltage ofr... Cit forest ed sear te Seeae. 770 volts 
Peak” Bositive-rulse, Plate Voltagre# 22.../....0.......°000 oo 6500 volts 
Peak Negative-Pulse Plate Voltage ©. 2.20.00. 00002 ccc ccc ceeee. —1500 volts 
DCG Grid-No.8™ Voltazetere yee os ree rere eee terete eee 100 volts 
DES Grid=No.2 Voltage, Ge tt. tp MR ke eA, Maes ee oman 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ccccccecceee —330 volts 
Peak Cathode ‘Current! . fe )/ eieteT... 2... oo VOGM, TITRA Ie 950 mA 
Average CathodemCurrent™ M08. 2550). 5 wuk oo inte ie eee ow ls Sie Side 275: mA 
Giid=No.2” “In putege...05.0 4 6a S28 LS ne bb eck ok Re | EST, 3.5 watts 
Pirate! Digsina iangrans soe. ses 5 us et 5 Gee le Ne Bw dddoe o OOo eee 17 watts 
Bulb Temeprature (At hottest. point) ......................0006 240 °C 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For grid-resistor-biag operation{ ..........cccce cece cece ec eue 0.47 megohm 
For plate-pulsed operation 
(horizontal-deflection circuits only) ...............0 cee eee 10 megohms 


» Grid-No.2 connected to plate at socket. 

7+ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* In this service, a positive value may be applied to grid No.3 to minimize “snivets” inter- 
ference; a typical value for this voltage is 50 volts. 

=A bias resistor or other means is required to protect the tube in absence of excitation. 


TECHNICAL DATA oy 


TYPE 6UF6 2h TYPE 6JF6 GRID-No.l VOLTS-0 
GRID No. 3 CONNECTED TO Gey GRID No. 3 CONNECTED TO CATHODE 
ar) CATHODE AT SOCKET. 00H 1000 AT SOCKET. 
v9) 
iy LH ted fe P aie ee | 
ac 800 80 & a. 800 =, 
& ul = ie 
: Ba 4 ta 28 ee she edema it S| 
: =o a os | 
Ww Ke ocr aes 
2 a. RID—-No. 2 VOLTS EC2 = 50 
a 200 20 200} ¢ © = oases | 
5 aa ha ea 
0° | | 
re) 00 200 300 400 500 fe) 100 200 300 400 500 
PLATE VOLTS 92CS-l1927T2 PLATE VOLTS 9g92cs-11923T2 
Refer to chart at end of section. 6JG6 


BEAM POWER TUBE 17IG6A, 223G6A 


Novar type used as horizontal-deflection amplifier in 
low-B-+.,, black-and-white television receivers. Outlines 
section, 31B; requires novar 9-contact socket. For 
curves of average plate characteristics, refer to type 
6JF6. Types 17JG6A and 22JG6A are identical with 
type 6JG6A except for heater ratings. 


6IG6A 17IG6A 22IG6A 


Heater 7 Voltage .(ac/de) ....:... Rais . 6.3 16.8 22 volts 
PVCARCRMMGHIErV Elba eli. 6 5 os. 6.6 6s nee o 6 oe we ee peas 1.6 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 

OI ALS Biro toh fare ose Seems ware % totem “ore Meow +200 max +200 max +200 max volts 

mAwverace avaruies? GRO OS i a ek 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

CEG OIMECOOT EM ALG! ta lice: Noe en ena tsk oun tein Gils Rost Ge ee MORONS AM ak aed eee 0.7 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No. 3 .... ap pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9 pF 

Class A, Amplifier 
Triode# Pentode 

CHARACTERISTICS Connection Connection 
EtALCMMVIONUAP Co.) kbs cis. 5 cos cos 6.4 200 wieungel esos bce 8 125 50 130 volts 
Grid No.3 (Suppressor Grid) ................ Connected to cathode at socket 
Grid-No.2 (Sereen-Grid) Voltage ........... — 125 2D volts 
Grid-No.1 (Control-Grid) Voltage .......... —20 0 —20 volts 
Ampliticacion. Factor *o) Vt. 2 eee ee ets 4.1 —— — 
lave. hesistance (Approx.) 0 es = — 12000 ohms 
PePAMSCONOUCLANCE. faeis 6s ee es — — 109000 umhos 
See eG MARTON spars 2) <5 0\sa, 2) 03-6 Gauss AE mas GGUS © 9) aad, cai — b25e 80 mA 
PEACH INOV ST mAURIEPOCN Gi. lc levaard + «cs +s ois sso 06 eve — 320 Devt mA 
Grid-No.1 Voltage (Approx.), 

for plate current of 1 mA ...........3.. —_ — —40 volts 


»® With grid No.2 connected to plate at socket. 
e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DCI Vey VOLT BEE i.e SE ws, wide an turnon sore? eas Pee bowd ahs ees 770 volts 
Peateaerociive-piuise Plates’ Voltavey ol oe ee ec eee eee. 6500 volts 
Peak Wecative-Fulse Plate Voltareso.noe 22M UMS ie Se. . —1500 volts 
SCAT AINE VOCAL OC TME Se ccc Becca ee capes cat che Bet) mes biliyayaebes anos 75 volts 
PETG e TEV OLAS Co sic le ecg erate eae Bom gcd cae eae ae 220 volts 
DC Grid-No.1 Voltage, Negative-bias value .............. 00. eee —55 volts 
Peak ‘Negative-Pulse Grid-Noil, Voltages §. 0). a... Hiubdigs see te —330 volts 


Parr MMerMREPNET ON CCC ITETCTIG . a.clc, cisctasveceseoeush hc. tcen cee) doeseae ee en os Ghote es > 950 mA 
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Average.) Cathodes Currents (acai 42 hats 2 abies eee ee ee arate 275 mA 
Plate seb issipation papers te «mak uiibetite s Sa cia 4 Susie ope Sagat ob fe ate © ob cgames o geheeos 17 watts 
Grid-No.2 “Input. 7... eee ae os Socas creeks SNM auch cons welts eapeemenene 3D watts 
Bulb Temperature (At hottest point) 2........ 0... cece eee ee eee 240 0} 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for grid-No.1-resistor-bias operation Av megohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


*In a horizontal-defiection-amplifier service, a positive voltage (typical value, 30 volts) may 
be applied to grid No.3 to reduce “‘snivets” interference, which may occur in both vhf and 
uhf television receivers. 


+ A bias resistor or other means is required to protect the tube in absence of excitation. 


SEMIREMOTE-CUTOFF a6). 
6JH6 PENTODE : 4 on 
Miniature type used in the gain-controlled picture if- \, ~ 


amplifier stages of color and black-and-white television 5O \UN\ ON 


receivers. Outlines section, 5C; requires miniature 7- Oy iS 
contact socket. For curves of average plate characteris- Gj 
tics, refer to type 6BZ6. 70M 
Heaterday, aitave Cae / AC). s.0. 5 6 ow lis che 6 ooscselendis ww sie soslle s slece Wee Glo ae : 6.3 volts 
Heater :Current. 80/08) . occa. UR ED. CUO eRe. ee Pe. « Uf0ES ampere 
Heater-Cathode Voltage: 
eA KRAV S1TG  T RYU oe | Ie RS es nT A elas latches ee ea +200 max volts 
AVCTASEe VALUCME Toe Sen cane rachis in rape oi com epslo ngs ees, cane eee 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded= 
GridSiNo:! tos BRlateg.t). oe ose. RTE. ©. 0.025 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 7 7 pr 
Plate to Cathode, Heater, Grid: No.2, Grid No.3, 
ind” Internals cbieldue’ sn cath Ce. bate acd 2 3 pF 


s With external shield connected to cathode. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 

Plates (VOICE GOL a eee Re NM stn ad Ae ik OMe 3 oe ecg hie eee 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ......................00- 300 volts 
ASTIGINO.2 SAVOITAR EN tee een memenemn MR AEN dn aie dc yo tae | See curve page 96 


Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ...................... 0.55 watt 

For grid-No.2 voltages between 150 and 300 volts ............ See curve page 96 
CHARACTERISTICS 
Plates, SupplyasV¥ cltagomin . Aare wee ole Ok oo owiehe 125 volts 
GriTGNo SMe sie e weedlbe ee Cir ee nw Mil yo beg apenas ORE Connected to cathode at socket 
Grid=No: 27) Supply, Vv OLLae eC Giby a ie oe con ee ee oh eae eee 125 volts 
Cathode-Bias Resistor (ck ee ot ene a aban © NR ORS VE Shey > toed = 56 ohms 
Plate * Resistance ‘(Approx )eretins obs . 6. CaM tim, Aeon, ae eee 0.26 megohm 
pbransconductance tim: sat ds Sespetume Me Ade ee es a 8000 umhos 
Transconductance Range for grid-No.1 voltage of —4.5 volts and 

cathode-bias resistor of 56 ohms ..................ecs+0saeue 400-900 umhos 
Petey OULT ei Gaede anata ae tn ex, eat Ae CLLR Sa Oe ree 14 mA 
CViGe N Ove (CULECIMG re ween te. tine cree pon etn em We ere ts Oh OS 3.6 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 50 umhos —19 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

Por fixed-biag « operation |. ci... cccesesecscet ee ee 0.25 megohm 

For cathode-bias operation ............0 0.0 cece eee cceccueuas 1 megohm 


6JH8 BEAM-DEFLECTION TUBE 


Miniature type used in color-demodulator and burst- 
gate circuits in color television receivers. This type 
has two plates and two deflecting electrodes; the con- 
trol grid varies beam defiection. Outlines section, 6E; 
requires miniature 9-contact socket. Pin 5 should be Dua 

connected to cathode at socket. The 6JH8 should be SDP 


a a 


H 
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so located in the equipment that it is not subjected to stray magnetic fields. 


peencer, Volinge) Tacide)i i Oe es6 oo th oe work ent meen. 6.3 volts 
SS TR 2 A He et 0.3 amperes 
Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes, Except Both Plates ..... ‘ 7.5 pF 
Grid No.1 to Deflecting Electrode No.l ................2000. - 0.04 max pF 
Grid No.1 to Deflecting Electrode No.2 ....................... 0.07 max pF 
‘Plate No.1 to All Other Electrodes’ ......................2.. 5.0 pF 
Piate’.No:2.to, All Other Electrodes 00.00.0060 0.0 0.00.002%. 06 20 5.0 pr 
peeteiNo.d to Plate;.NG2  .... . sacs deedsevowo. epidenhutton, oy 0.4 pF 
Defiecting Electrode No.1 to All Other Electrodes .......... 4.8 pF 
Deflecting Electrode No.2 to All Other Elecetrodes .......... 4.8 pr 
Deflecting Electrode No. 1 to Deflecting Electrode No.2 ..... A 0.38 pF 
Color TV Demodulator 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate oltageWEach .Plate} (008. eh) UG ee hn et 3 330 volts 
Peak Deflecting-Electrode Voltage (Each Electrode) : 
TRUGRSUN EU RE.,. “SHCEILT Ey Co sR al aie are end cP Ri Aa Ne ae —165 volts 
WOSIUIVeuNaUe OM. .... OR BRO, TS nite lati eemead oe @: 165 volts 
Grid-No.3 (Accelerating-Grid) Voltage .............ccccccvuccuee 330 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Watnore WOrmrent ‘Tan... 5688.44, PIAS, FABIO. EG 2paAnaA 33 mA 
Pies Digerpation (wach. Plate)) h6 7.5 « ocurs oe}. elt eran shame tatendak sau 3 watts 
PRM EMEC MNET ELTA SEED oe hee ss ula ss tone ad Deck ode ackedons . 1 watt 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 
Poreiixed-bias operation Mt). ci lec ac beluecceccoadseduase A 0.1 megohm 
Per eathode*bias!. operation)... cic ec cc eww a cwuvoace : 0.25 megohm 
Class A, Amplifier 
With both plates connected together and with both 
deflecting electrodes connected to cathode at socket 
CHARACTERISTICS 
Seen py. Voltage: 22 Pe eo Sf Re Oy Ee PTL 250 volts 
puererite.e slpply, Voltage’ 20.) kets ae Sk ee ae OW oR 250 volts 
Ne in Vi uta Ghai Nak «rile ute Rede 250 volts 
me ee eRItOL ON ne a ee ee EEE 0 220 ohms 
ameemeenatice.| —,...... Jdha Ose, MO a le NOR. | OF. 4400 umhos 
RMS BEE CUPFENE obo. oe ic os ss SRO pA Be Beeh soccer 14 mA 
AGING CORO UHCI Resins tntale hres csuisia bin + dott cc ee RTE, Se 1.5 mA 
Grid-No.1 Voltage (Approx.) for total plate current of 10 wA —13 volts 


DUAL TRIODE 6JK8 


Miniature type used as combined rf-amplifier and 
mixer-oscillator tube in FM tuners. Unit No.1 is used 
as an oscillator-mixer, and unit No.2 is used as an rf 
amplifier. Outlines section, 6B; requires miniature 9- 


9AJ contact socket and may be mounted in any position. 

Fremver vonage (Ae/deye SI 2 22), 0. Moishuny, bodiem | s vad |. Gan $ 6.3 volts 
Beh ternuerencw rs. ire ley..  ondogs, aie. wel) deer Pe ecko 0.4 ampere 
Peak, tteater-CathodeitVoltave ~ ..6 bib eced eo cea oie eee eee. +100 max voits 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 

MPHIL PEM AUC) ect cee ce ise hens ve had Be oman . 1.4 0.6 pF 

Grid to Cathode, Heater, and Internal Shield .. 3 5 pF 

Plate to Cathode, Heater, and Internal Shield .. 1 4 pF 

Greater ta Cathode ee ee ee ‘ 2.8 2.8 pF 

Grid of Unit No.1 to Grid of Unit No.2 ................05. $ 0.003 max pF 

Plate of Unit No.1 to Plate of Unit No.2 .........c. cece wee = 0.009 max pF 


Class A, Amplifier 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum. Values) Oscillator RF Amplifier 

Plate vey olta we ste en i ee ey 165 200 volts 
Negative Grid Voltage. ............ Hi PaNoNat ate Bs oma eta Metso —50 —50 volts 
Average Cathode Current... 0... 000 cece cele ewes 22 22 mA 
Ptate’) Dissipation #2.  . o.oo aX te teta toteen “ote tate a at 2 watts 
CHARACTERISTICS : 


Plate Voltage ,- 


ee Rea! or ere wwe Seaedee 100 4135 volts 
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Grid FIMO ae A ik SR nck CaP not ee nav eees og a oae —1 —1.2 volts 
Amplification MPAtCtor © .cac wre tab ciacn state muses meermcertines: Sens 55 70 
Plate: “Resistance, (Approx:) © sie. ss. wainin ee ee eens « 8000 5400 ohms 
Transconductancemn 25. eae. sltemens << diols enanaeimes 3 6800 13000 pemhos 
Plate mG uarenteries ii ik beat ice ace ss Gaevle Sew woes atereels 5.3 10 mA 
Grid Voltage (Approx.): 
For plate, current. of. 20° AD oc... ccs ee 1 eee —4.4 — volts 
For transconductance of 150 wmhos ............ —_— —5.5 volts 
For transconductance of 1500 wmhos ........... —_ —2.8 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance, for cathode-bias operation .. 1 1 megohm 


6JM6 
6JM6A 


173M6 

17JM6A 
Duodecar types used as horizontal-amplifier tubes in 
color and black-and-white television receivers. Outlines 
section, 16A; require duodecar 12-contact socket. Types 
17JM6 and 17JM6A are identical with types 6JM6 and 
6JM6A except for heater ratings. 


BEAM POWER TUBE 


6JM6 17JM6 
6IJM6A 17JM6A 

Heater , Voltage’ (ac/dc) te. oe acess wanes ceee 6.3 16.8 volts 
Heater "Currents re cto ieee cian Bie os hia ops 12 0.45 amperes 
Heater Warm-up Time (Average) ..............-00- — 11 seconds 
Heater-Cathode Voltage: 

Peak: vale fy aes PROTA WS. Hoc arete +200 max +200 max volts 

Average “valet ie noe oui oin a Sak, ont ene adap shenon enero 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Cid NOs tOm bl A CONN ree ene eee re aie see. ve raee Mise pers ne man eee 0.6 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ........ 16 pF 

Plate to Cathode, Heater, Grid No. 2, and Grid No. 3 ........-. 7.0 pF 

Class A, Amplifier 
Triode** 
CHARACTERISTICS Pentode Connection Connection 
Plate “Voltage trees, . Tei Ae 5000 60¢ 250 150 volts 
Grid-No.3 (Suppressor-Grid) ......... Connected to cathode at socket 
Grid-No.2 (Sereen-Grid) Voltage ..... 150 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage .... — 0 —22.5 —22.5 volts 
Plate Resistance (Approx.) .......... — ~~ 18000e¢ _— ohms 
Transconductancepi sas. o.)-. 55 shes 3s — — 7300 — pumhos 
Plate Currently 13. . BOUL, . os — 345* 65 — mA 
Grid-No.2: Current!) 0) «ons sees 6 AN. — 27*F 1.8 = mA 
Grid-No.1 Voltage (Approx.) for plate 
current@of:1- pA Gh pale, Ase. als —100 —_ —42 — volts 

Amplification Factor ................ — —_ — 4.4 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance ..... 0... eee eee eee rence ee nnnes 1 megohm 


* This value can be measured by a method utilizing a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


** Grid No.2 tied to plate. 

¢ For type 6JM6A this value is 55. 

ee For type 6JM6A this value is 16000. 
+ For type 6JM6A this value is 30. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DG..Plate, Supply. Voltawey. 4.5 i gs Pe de ahs teh eee) eons, we ays 770 volts 
Peak PositiveseulsenPlate’ Voltage#ii. ii oc ec dae nee eee 6500 volts 
Peak Negative-Pulse Plate Voltage .......... cece eee tee eee ete —1500 volts 
DEE Gride Nad cidV Obbae Ce i I oo asa ees 3 Gece og elle aness Al cucasusiastacemevaita cane 70 volts 
DGG Grid- No.2 VOueese cee p AR de eee ee eta aca nciaie oie ovetedta stent sha marron 220 volts 
DC Grid-No.1 Voltage, Negative-bias value ............00cee veers —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage .........ccsccceccccnereee . —830 volts 
Average, Cathode (Current. acca e sso orieie © ciasaieusin tyes) «sass acclevena evedens treus 175 mA 
Peak *CathodeiCurtemty 20). i tides ip Wiltve cllaw sels whereof be take: ataveiaente aa war 550 mA 


Plate Dissipation## eaeoeoeenereneeneanana @eeeeneeaeaeanaunne ewrnnmee ‘eww n ec eoe 17.5 watts 
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Grid-No.2 Input ........ it eee Re eo Oke ee Hd i 8.5 watts 
Bulb Temperature (At hottest point) ............ 00.0. c ec aveecees 220 °C 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
## A bias resistor or other means is required to protect the tube in absence of excitation. 


6JN6 


BEAM POWER TUBE _-12IN6, 173N6 


Duodecar type used as horizontal-amplifier tube in 
color and black-and-white television receivers. Outlines 
section, 15A; requires duodecar 12-contact socket. This 
type is electrically identical with type 6JM6 except 
that it has a slightly lower grid-No.1-to-plate capaci- 
tance. Types 12JN6 and 17JN6 are identical with type 
6JN6 except for heater ratings. 


6JN6 12JN6 17JN6 


Heater Voltage (ac/de) APR SE LESSEN ee Teer of ease eee 6.3 12.6 16.8 volts 
FLCAERMO@ UUs 8c! . soak es nein aw emer o bios one's eZ, 0.6 0.45 amperes 
Heater Warm-up Time (Average) or Sek Bene — 11 11 seconds 
Direct Interelectrode Capacitances: 
Greg! INI@Osib (oy: DBA cre IRS Oe a ee ag va) anal Lar ena Eada Di 0.34 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ......... 16 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... : 7.0 pF 


MEDIUM-MU TRIODE— 6JN8 
SHARP-CUTOFF PENTODE 12JN8, 193N8 
Miniature type used as FM converter and rf amplifier 


in radio receivers. Outlines section, 6B; requires minia- 
ture 9-contact socket. Types 12JN8 and 19JN8 are 


OFA identical with type 6JN8 except for heater ratings. 
6JIN8 12JN8 19JN8 
Heater Voltage (ac/dc) .2.........ccce eee eces 6.3 12.6 18.9 volts 
HeatemCummereey, tet. ert. ait 1k GIR akiad ee a ose 0.45 0.225 0.15 ampere 
Heater Warm-up Time (Average) ............ 11 —_ — seconds 
Heater-Cathode Voltage: 
esicrvatGge: PEs... cst es aww atte hs 305 3% +200 max +200 max 200 max volts 
PAW OTAGEVALITO LS 5. Stes cc etua ttatterer eo ane 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances :* 
Pentode Unit: 
ESSN O EO FAREO oti paint ugugi nes oiae Oe octe a eens + RUE oR oT HK 0.01 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
STC LCL MOMENT ic ier coos ys, bk oy RS Social due OMRON Sudan ii des apd ree 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
SSGYENGD fg SRS RRR SRNR See ES rr et cg GR ar a Sek pF 
Triode Unit: 
Cade toyPR Ate O45 5 HR SRO OSS . Se eheeek Soil bss dp sta. fens dele phsve pF 
Grid to Cathode, Heater, Pentode Cathode, Grid No.3, ' 
AACE RN A SOIC sce nese ak et ee RR oon re eehta se ab hers'e 3.2 pF 
Plate to Cathode, Heater, Pentode Cathode, Grid No.3, 
and Internal Shield ..920).lee. ses Pa eel hs otecencis ahd o's 2.2 pF 


* With external shield connected to cathode of unit under test. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 

ee RTE Ne oh 8s, clic na dou vfocndncagngaiay'os sere Mae 300_ 300 volts 

Grid-No.2 (Sereen-Grid) Supply Voltage ............ — 300 volts 

CrBeING@e ae VOlTAG ORs. Oo... A eice einceicartinde rae doe tino s — See curve page 96 

Grid-No.1 (Control-Grid) i acta Positive-bias value 0 0 volts 

ULL LSAT TSEUGIO RL Dest ae bcc, suo gsijed ouotageuegeso bannyeye tence yayeaneie.>, 2.5 2.5 watts 

Grid-No.2 Input: ; 
For grid-No.2 voltages up to 150 volts ........... — 0.55 watt 
For grid-No.2 voltages between 150 and 300 volts — See curve page 96 

oe ae 

Peeaaged 205) salads. Gaston Letnodiviad -« sie Bos 125 « 125 volts 

Grid-No.2 Voltage’....... PE ea ee OE - — 125 volts 

CMe eV OMA. Oo nee se ios nee AT eae tie its LP —t1 —1 volt 


Amplification Factor .... Lee eee nee pec e tase eeeeees , 46 _— 
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Plate Resistance (Approx.) ......... rama totaite ba tea cin ane tate 5400 200000 ohms 
TransconductamGe: ais. co bccirteceterarwis fo otolere tye 079 (eter te fe 1079 0 8500 7500 pmhos 
Plate L Cure ten sae leo ese a ace oun eae 13.5 12 mA 
GridsNo 2a Current 00 ce re eerie) oan sae cr aeelle 376 — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

TOs EAT eer ie das cahGo2 on otulaaee eis Bbav i ye huntslce : —8 —8s volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-biaS operation: 2. oc ses sage s ene we ose oone _ 2.2 Dre megohms 
For eathode-bias operation ................60-- ee Die megohms 
6JS6 Refer to chart at end of section. 


6JS6 
6JS6A 


313S6A 


Duodecar types used as horizontal-defiection amplifiers 
in color and black-and-white television receivers. Out- 


BEAM POWER TUBE 


lines section, 16B; require duodecar 12-contact socket. 12FY 
6IS6 
6IS6A 31JS6A 

Heater) Voltage (ac/dc) ..ci..-: +s eee een es ees se 6.3 31.5 volts 
Heater 1 Gurrentie sey i eee eae ane Bier OS caeite tet 2.25 0.45 amperes 
Heater Warm-up Time (Average) ............06. ‘ — 11 seconds 
Heater-Cathode Voltage: 

Peaks Pwalues ese Seer Ee eS ..s FLA +200 max +200 max volts 

AVEVEPew VAIUMCRAE! | oi eee ee testes te cate ee isha 100 max 100 max voits 
Direct Interelectrode Capacitances; 

Grid No.1 to Plate ......... Peek MERE od ag tan os hie at Ne 0.7 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 24 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 10 pF 

Class A, Amplifier 
CHARACTERISTICS 
Triode}} 
Connection Pentode Connection 

Plate pV oltase wigs. . csiv ce Oe eitole we oe a 125 5000 70¢ 175 volts 
Grid No.3 (Suppressor Grid) ........ i Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .... 125 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage .... —25 a 0 —25 volts 
Plate Resistance (Approx.) ......... —_— — — 5600 ohms 
Transconductance .........0..ece eens = — — 113800 emhos 
Plates Current. croc sete aie slo el ne eteee — — 5707 125 mA 
Grid-NOrojn Ourrentumyecniia rete aie ake = — 34f 4.5 mA 
Grid-No.1 Voltage (Approx.) for plate 

current’ of 1 mA. 3002052). e. —_ —140 — —54 volts 
Triode Amplification Factor .......... = = wae = 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-CincuitucResistance 9.565... scene eee «ec eins) © is seo sie asens nie 1 megohm 


+ These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


+} Grid No.2 connected to plate. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DGC’ Plate Supply. Voltaee is vi aie 6 ils OA o 6 alee syesn g6 lees scoue a epiaste oar 990 volts 
Peak Positive-Pulse Plate Voltage# ........ 0. cee cece teen eee 7500 volts 
Peak Negative-Pulse Plate Voltage .......0. cece eee meee ees 1100 volts 
DO" Grid-No.3 Voltage: my, ome ddies ee ee biiae o  E. o rata 70 volts 
DC» GridsNnior 2 WV Ota FER oo a csc cous, wan bs Sales too be regi ge fa Felt %e U6 Uodlsin ze neose te siete 190 volts 
Peak Negative-Pulse Grid-No.1 Voltage .......0... 0.6 6e eee eee —250 volts 
Average Cathode Current: . 6.0 ce ee eet ln a oe lelyletere a tate wiiete ce “hee 315 mA 
Peak’ ‘Gathode “@irrent’} . Se See ree ot catie lta tanlg ones ale ate ln palates Ouran Ride 1100 mA 
Plate "Dissipation L755. Tie eke a wale 4s Big fe Pela (a ANS recline & peg aeme Holana re 28 watts 
GridsN eee pirte ey oe rere ace cho urhata tony ete ara tg aa oe nacelle dem ted. 3 5.5 watts 
Bulb Temperature (At hottest point) 2.0... 6... cee ence eee ee ieee 225 . 


eFor the 6JS6 this value is 62. 


ee 


: 


| 
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TYPE 6JS6A ” 

GRID No. 2=125V _ 

BEAM. PLATES 160 uw 
o TIED TO CATHODE a. 
lJ = 
e B Iso = 
= Fe 
<q = 
P| - 
J N 
= 
2 De 
— 9 
wW = 
& 2 
fa) a 
ou Ls) 

re) 100 ~ 200. +300 400 


PLATE VOLTS 92CS-I4i71T 


6J16 


BEAM POWER TUBE 6JT6A 


123T6, 12JT6A, 

173T6, 173T6A 
Novar types used as horizontal-deflection amplifiers in 
high-efficiency deflection circuits of black-and-white 
3QU television receivers employing wide-angle or high- 


voltage picture tubes. Outlines section, 17C and 31A, respectively; require 
novar 9-contact socket. Types 12JT6 and 12JT6A and types 17JT6 and 
17JT6A are identical with types 6JT6 and 6JT6A except for heater ratings. 


63JT6 12JT6 175IT6 
6STSA 12IJT6A I7JT6A 


Peeweer vorsee (ac/dc) .6.7. nec eee oe caeena. 6.3 12.6 16.8 volts 
EVO MACON CIE) eo ogee a lacn ap sigt ate eoace argu out obs 152 0.6 0.45 amperes 
Heater Warm-up Time (Average) ............... — 11 11 seconds 
Heater-Cathode Voltage: 

eMC Vag kt, eee. ee eh. 200 max +200 max +200 max volts 

Average (value Uo) 6 eit se. tte. iy 100 max 100 max 100 max volts — 
Direct Interelectrode Capacitances: 

Grid--Nosl«to-Plate ~. 00... Pavare cae saaee es toeobenutin tates apa cee 0.26 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 15 pr 

Piate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 6.5 pr 

Class A, Amplifier 
Pentode Triode* 
CHARACTERISTICS Connection Connection 
oe OS eS GR a a nD 60 250 150 volts 
Grid No.3 (Suppressor Grid) .................. Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage ............... 150 1590 150 volts 
Grid-No.1 (Screen-Grid) Voltage ............... 0 —22.5 —22.5 volts 
Triode Amplification Factor .......2.......0.00 — = 4.4 
Plate Resistance (Approx.) ............0.eecece _ 15000 — ohms 
MRE MAROMAUCLANCe Ey cow oso iceie «adm Seek ecasaioe oo ee a 7100 == “mhos 
PABTCOMIGEPONE Yi ee. occ e ccc tne Abb Stile Bet al 3908 70 ~- mA 
i, Grados Pictirrent As: yee... 8. Meals 32 2.1 — mA 

Grid-No.1 Voltage (Approx.) for plate current of 

OE, ON OE. BUG. on cee e eos ce vos a —42 — volts 


* Grid No.2 connected to plate. 


a This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
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Horizontal-Defiection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DO TPlate Supply -.V OMA ee ce re ee eveterss econ se ce eae eis eke aes 770 
Peak Positive-Pulse Plate Voltage# ...... 0. cece cece eee cece 6500 
Peak Negative-Pulse Plate Voltage 2.0.0.2... cece eee eee eens —-1500 
DC" Grid-No!3 “Voltage*iay,.. .. SBTAI MAM . . bese hoe op 70 
DC FGrid=-No.2eVoltawe FS, le Beet ee RIE piste ale son Pugs By 220 
DC Grid-No.1 Voltage, Negative-bias value .............--0e4 soe —55 
Peak Negative-Pulse Grid-No.1 Voltage ........ cece cece cece eens —330 
Peak Cathodes Current 4...) Sick ues Sa oe. res Shetek. en eee ee 550 
Average Cathode Current —.. [rrr ree lt) 2 Ode he egos wel 175 
Plate Dissipation} oh... J. 6. chen ga.e cade cin eb) oe iedage 5% 2 wy Shier «b+ 17.5 
Grid-No.2 Input ..... 0 Hee ele BUDA Cavenine omnes Sateen BOE wo Se Obi, ae ae 3.5 
Bulb Temperature (At hottest point) 2... 5...ccc esse eee tere tees A 240 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cireuit Resistance, for grid-resistor-bias operation ...... 1 


mesohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
4A positive voltage may be applied to grid No.3 to reduce interference from ‘‘snivets’’ which 


may occur in television receivers. A typical value for this voltage is 30 volts. 


+A bias resistor or other means is required to protect the tube in absence of excitation, 


TYPE 6JT6A 
GRID No.3 CONNECTED TO “w 
 BQOLCATHODE AT SOCKET. Oo 
2 GRID-No.2 VOLTS=150 ri 
a) ” 
FY) 
ii 400 Se ee oe 
ti GRID-No.| VOLTS Ecy=0 & 
- < 
z 300 Ib 150-5 
= - 
= 200 loo % 
Ee z 
Qa 
= exe) 50 ra 


PLATE VOLTS 92CS 124807 


HIGH-MU TRIODE— 
6JT8 SHARP-CUTOFF PENTODE 


Miniature type with frame-grid pentode unit used in 
color and black-and-white television receivers. The 
triode unit is used as a voltage-amplifier or sync- 
separator tube, and the pentode unit is used as a 
video-amplifier tube. Outlines section, 10A, except base 
is small-button miniature 9-pin; requires miniature 9- 
contact socket. Type 10JT8 is identical with type 
6JT8 except for heater ratings. 


6378 103T8 

Heater. Voltaveik. (AC/GG)iae ats toch: oo cee a abe a wera 6.3 10.2 

Heateri:Currentes. 24. resi cee oes se ee ne pi eo 0.725 0.45 

Heater Warm-up Time (Average ..............2008 sa, 11 
Heater-Cathode Voltage: +200 max 2200 max 
Peak aa LUO cn alae es ee Matera shows © wale vere acauelbia + 100 max 100 max 


IN VELALC.. VATE gi ic AMOR tin opulent spite Sens alu eB oe wig es 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Triode Unit Pentode Unit 
330 


Plate: Voltage eno.) meee ee ie We ee ce Rh ee 330 
Grid-No.2 (Screen-Grid) Supply Voltage .......... --- 330 
Grid-No:2ieVoltares s2ee  Hacecne 28 Se Cee = 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 
Plate’ Dissipation. 255 .it0 seuss shee cid wal ee ee teers Vee 1 4 


See curve page 96 
0 


volts 
ampere 
seconds 
volts 
volts 


volts 
volts 


volts 
watts. 


TECHNICAL DATA 


Grid-No.2 Input: 


-For grid-No.2 ee up to 165 volts 1.1 


cae ee ee 


| | 


CHARACTERISTICS 
Pinte supply Voltare ostream te De 250 50 2 
Grid-NGs2 (SUPPlYy “Voltage «oi doccwi ecw eee s bwviowe « buat — ~ 100 a 
Rete NEV OILAG OS ic. ueewntatven ois CwdiPalenemt, decd, —2 0 - 
Cathode-Bias Resistor. ....6. ees e lc es duvdmneyeivene opele — — 82 
PREAMP BCLOT occ ies cesta avers, « stuby wecmedununted LE 100 —_ ao 
Pate itesistance’ (Approx:) (72 2 Oe one 37000 — 50000 
PP UMeISEGROUCLANCE: &.5.... koh en doe. aco TAS 2700 — 20000 
BisterrCurrentits ote ooh .pdisl: pale! 0805 ME Det aes 1.5 55° 17 
RI IEP ONE 5 ne ee osc he ase ceo enneue cet — 18° 3.9 
el ny Ae 1 ei (Approx.) for plate current of 
Bee ce. ae ee: Peet tes ov. beer bare — ts —5 

Grid-No. 1 Voitaie (Approx.) for plate current of 

HWE. 6 S05: SGM SRR epee aren sree mae gy A Pers i »—5.3 — — 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 
For fixed-bias operation ...................... 0.5 0.25 
For cathode-bias operation .................... 1 1 


See curve page 96 
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watts 


volts 
volts 
volts 
ohms 


ohms 
femhos 
mA 
mA 
volts 


volts 


megohm 
megohm 


° This value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 


quires novar 9-contact socket. 


5QL 

PEeereratteze UBC/UC) 2. ot... kc es ove ccc co ekbuesdcvcccsanmes 6.3 
[Sige ques?  CMUPETEETE URS 5 haley RT wae SERNA Saeco irene iol ne 1.6 
Heater-Cathode Voltage: : 

Ege S TAMU AN AD] COUMENMREE bers Vc Stee a fe ee) orl 5) Gcatcuce chsh athe ec activa waitellsyele. cs eeeueve Seebaee d +200 max 

PXSETT Eee, ATE Ditaee 95th pen ees a eae ee Ma A se 100 max 
Direct Interelectrode Capacitances: 

CACM COMI MCOME1Aat@ RT SL RTS TPS Ee PES h Seo eee eee kam. 152 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... Zp. 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ....... é 9 

Class A, Amplifier 
CHARACTERISTICS 
Triode* 
Connection Pentode Connection 

WRT VON BSE, CAk os - «coe mss he « Lone as 125 — 50 130 
Peak Positive-Pulse Plate Voltage# .. — 6500 —_— _- 
Grid No.3 (Suppressor Grid) ........ Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .... 125 125 125 125 
Grid-No.1 (Control-Grid) Voltage .... —20 — 0 —20 
Ampltcation Mactor .........cssace% 4.7 — — —— 
Plate Resistance (Approx.) .......... —- — — 18000 
Mransconauctances........Luedkeim fume. -—— —— — 7000 
lateMOULrrenl |. os... «Pero atinnle » — ss ATO+4F 45 
pee Current =... . . eh. wae déeurs sins — — B2tT 1.5 
Grid-No.1 Voltage for plate current 

aie 1 CARS (hc ne Meee oe — —T5 — —32 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DOMAAeROUDD IVa VOMARE Fiscle so sys ose eh cae uae ss chile we bees niles 770 
Penk eositive--rulse Plate” Voltaze}#t” : o.oo oi tb ce ees 6500 
Poncevecative-ruise Pilatet“Voltawe-piesk wc ccs. ee ele tie ee eels « —1500 
TOT MISO SS eT VOILA OR | 285.5 f sik On OOP er eee tac hee ee conc oes 75 
PeciGmuOsueVolbare: ..f 122957 bee Ca ee on ne eats * 220 
DC Grid-No.1 Voltage, Negative-bias value ...............2...00- = 55 
Peak Negative-Pulse Grid-No.1 Voltage ..............0- cece eee —330 
POA LHOUe CGUEPONt) «ob ao ac dvs > + pyro 0. bickawS > o's soto oe wlarebels 950 
eravematnode., Current, i ccure mat ecoietatoaren Eos e vehorderorsreg » 275 
RSPCA LT URG ny oe ew Mae oo adie eRe ugth apd ia cand WER can Sms opedeboe 3.5 
RS OMe OSI DATION oo) ue deca wa och Rts ot heras.+ aie RE hae a8 20 


Bulb Temperature (At hottest point) 2... .0--- eee er ec anne ne scan 240 


BEAM POWER TUBE 6JU6 


Novar type used as horizontal-deflection amplifier in 
color television receivers. Outlines section, 18A; re- 


volts 
amperes 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 
For grid-resistor-bias operation’ ...........cccccccccecccecece Pi 0.47 megohm 
For splate-pulsed joperationiacouss (a Biitianaien cine in teen 10 megohms 


# Pulse duration must not exceed 15% of one horizontal scanning cycle (10 microseconds). 
+ Grid No.2 connected to plate. 


+7 This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


= In this service, a positive value may be applied to grid No.3 to minimize “‘snivets’’ inter- 
ference; a typical value for this voltage is 30 volts. 


s2 A bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6JU6 
GRID No.3 CONNECTED TO 
CATHODE AT SOCKET. 


> GRID No.3 CONNECTED 


PLATE MILLIAMPERES 


_ 500 TO GATHODE AT [25 
re e 2a So ° 
Soaielos crits so 4 GRID-No.2 VOLTS=125| 
% 400 100%, 
o vd 
- TY] 
= 300 75§ 
a i 
: : 
= 200 50 = 
_ a 
< oe 
= 100 i 
= 
r) 100 200 300 400 
PLATE VOLTS s2cs-izeseri’ 0 100 200 300 400 500 ° 


PLATE VOLTS — 92cs-i2653TI 


6JU8 
6JU8A 


Miniature types used in phase-detector and noise-im- 
mune color-killer circuits of color television receivers, 
and in bridge-matrixing circuits in FM stereo multiplex 
equipment. Outlines section, 6E and 6B, respectively; 
require miniature 9-contact socket. Units 1 and 2 are 
shielded from units 3 and 4 to minimize coupling be- 
tween the series-connected pairs of diodes. 


QUADRUPLE DIODE 


Heater. Voltage ,).(ac/de); ) Pynehiduic doe aicee EAR. SOG S. e: 6.8 volts 
PPeCm LOT? 7 AEP ONG plenty oho Gok poe » GU niein Cina US: Cree cvs Se ee ee 0.6 ampere 
Peak Heater-Cathode Voltage .......... 0... cece dees ee ves +300 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Plate of Unit No.1 and Cathode of Unit No.2 to Cathode of 
DT itetINo. Tiger. ARORA AO ER ete le ee |e eteas ceet 1.8 pF 
Plate of Unit No.1 and Cathode of Unit No.2 to Plate of 
Umit eNO: 2a ne ee eee rae oe irae ae wee aly eke a) a 2.2 pF 
Plate of Unit No.2 to Heater and Internal] Shield ............ 0.62 pF 
Plate of Unit No.3 and Cathode of Unit No.4 to Cathode of 
UT CREIN Gt Ae eran ce eat 6 Ree ROS le eat cc te  ee 1.9 pF 
Plate of Unit No.3 and Cathode of Unit No.4 to Plate of 
USTRLOMEN Ord career ere eae oe renee ee ee een ot ne hh eae 252 pr 
Plate of Unit No.4 to Heater and Internal Shield ............ 0.94 pF 
Cathode of Unit No.1 to Heater and Internal Shield ......... 1.8 pF 
Cathode of Unit No.3 to Heater and Internal Shield ......... 1.9 pF 
MAXIMUM RATINGS (Design-Center Values, Each Diode Unit) 
Péak' Inverse Platé Voltage. vis cscsacsccsscances ve DRM hee betel 300 volts 
Pouk- Plate Corteay 54 cect e t tna kok CoA KN Kee ok ok se 64 volts 


Average Output Current 


CHARACTERISTICS, Instantaneous Value (Each Unit) 
Plate Current for plate voltage of 10 volts ......... 
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HIGH-MU TRIODE— 6JV8 
SHARP-CUTOFF PENTODE ave 


Miniature type used in television receiver applications, 
particularly those having low-voltage ‘B’’ supplies. 
The triode unit is used in sound-if, keyed-agc, sync- 
separator, sync-amplifier, and noise-suppression cir- 
cuits. The pentode unit is especially useful as a video 
amplifier tube. Outlines section, 6E; requires minia- 
ture 9-contact socket. Type 8JV8 is identical with type 
6J V8 except for heater ratings. 


6IV8 BI V8 
Heater’ Voltace (ac/dc) nn... 5 ucstacscnees¥eactue 6.3 8.5 volts 
Heater Current: 9). at Pal Ek, OG a a 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...............- 1i 11 seconds 
Heater-Cathode Voltage: 
Peakmyalwet pe .ce cc Soe eas SOO, ARE AB +200 max +200 max volts 
POONVC TR Cra VY POLO Wego 5.15 ucrepsly Beas «ie aus ols oi 6 Selo bebate 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 
Gaidmton te lace Ui Alert ek Th iba siete tN awh Oe nd tet eo Aner Dee pr 
Grid) tom Cathode and, Heater’ ... 0°56 602 ere iri: fs 3 pF 
Piateetou Cathode and Heater’. 7) 2 2a Re OP eee Re 2 pF 
Pentode Unit: 
MCKIGMENO SLOT IAG ie ic one tae Pee etree ss By i 0.08 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
LORE CAE” STE Cs INA a ra UI RIO Od meee 8 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
I Pree ICI :. BUN, POEL co cc ccc dade toe ceccccvmme 3.2 pF 
Pentode Grid No.1 to Triode Plate ............0ccccuceacscecee 0.012 max pF 
Rentoded Plate ViowTriode Plate .....254544 24420 4bcnssh instance bes 0.24 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Pmerivicktare pi cttl. LEAN Rs occa cee cae eee cee 330 330 volts 
Grid-No.2 (Screen-Grid) Voltage ................2. — 330 volts 
Grid-No.1 (Control-Grid) Voltage: 
MMAR IGGIMAM MEINE cos gc Giles cece e ee ec eee ee 0 0 volts 
INGRBTIVE=DIASY VAIN «sc sccce Gielen ok bs cus depen —50 —50 volts 
Penecrerisompation ist OE Oas, os ee he Foo oe 1.1 4 watts 
re I ee. oc Sisie FSi ecaiea hes Perrneured hac siers —- 1.7 watts 
CHARACTERISTICS Triode Unit Pentode Unit 
PTACE VOM OGE cas eich acewes 200 60 125 200 volts 
Grid-No.2) Voltage,iy. .t)). acl. aes sol — 200 125 200 volts 
GMdeNOWVoltagens. «2... duets cece cee —2 0 —1 —2.9 volts 
Amplification Factor ................ 70 ae ae mee 
Plate Resistance (Approx.) .......... 0.0175 — 0.1 0.15 megohm 
Transconductance ............00ceceee 4000 — 11500 10700 “mhos 
Relate Curren teh 08 ec ic aes econ oes eee 4 51° 22 22 mA 
Grid-No:2\ Current .......80.....0..4. — 14¢ 4 4 mA 
Grid-No.1 Voltage (Approx.) for plate 
CUPPEME TOL 20 PA wows ccc cnes 5 -— —5.5 —9 volts 


PLATE MILLIAMPERES 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Current Resistance: 
For fixed-bias operation: ©. sib... Gees eee wee es é 0.5 0.25 megohm 
For cathode-bias operation ™ 2.207% 7...%. 7.4.53 } 1 megohm 


«This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6IW8 / 
ECF802 MEDIUM-MU TRIODE— 


6LX8/LCF802 SHARP-CUTOFF PENTODE 


Miniature type used as horizontal-oscillator and fre- 
quency-control tube in color and black-and-white tele- 
vision receivers. Outlines section, 6B; requires minia- 
ture 9-contact socket. Type 6LX8/LCF802 is identical 
with type 6JW8/ECF802 except for heater ratings. 


Heater Voltage ,(@C/Qe)') ou... o.o0s.crsteutP ene 4s Os States 6.3 6.0 volts 
Heater--- Current) -aneetticear dads ee ces fae 0.43 0.45 ampere 
Heater-Cathode Voltage: 
Peak? valuch wwe ne ae tc toe eee +200 max +200 max volts 
AVeVAWe” -VAIUG, che ce nlceoreny ee ane. . a ER aaa © de 100 max 100 max volts 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Triode Unit Pentode Unit 


Pilate, Supplyas Vollawed «Bes 6 ie ee ee ine eis os a 550 550 volts 
iRlates: V.oltare, Me eee Ee ee es — 250. 250 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ........... ; — 550 volts 
Grid-No.2 Voltage ............... JOR RGR. A. ae — 250 volts 
Peak Cathodes Gurment®. ofoxye cg cites cls «6 ss eheaemers tows « " — 50 mA 
Cathode? Currentig. oer i gee el ee te aa nae e 10 15 mA 
Pilates Dissipationgn ©. tate eee ee nee 1.4 1.2 watts 
TICINO. 24 LDU Ce re ee er ee ee oe eae we ee EE : — 0.8 watts 
Input Impedance at 60 cycles ...............02c eee 50 300 kohms 
CHARACTERISTICS 
Plate Voltages dens oc ceecs oes ee oe, aoe 3 ie 200 100 volts 
Grade Nord BVO amen oo dt ik ieee le ne el caeeusoieh sl coa cote - — 100 volts 
Grid-No.1 (Control-Grid) Voltage .............00005 —2 —-l volts 
Mu Factor, Grid-No.1 to Grid-No.2 ................ —_ AT 
Amplification. Vactors wu 2... DU ae. oases 70 — 
Input, Resistance en. warsaseebic: cide en Lavon Age teatras ; 0.2 0.4 megohm 
‘LYaNSCONGUCLANCE™ ~.. casink ee ook Cale elect ee eee 3500 5500 Eumhos 
Plate si Currvente cpege crete ec BOA? Ones Sooke, Meee abalomeee 3.5 6 mA 
GLid- NO 2asCurrent me: cn cecee ie oe ¢. femiok en ae — FY mA 
Plate Current: 

For grid-No.1 voltage of 0 volts .............008 — 12.5 mA 

Fon) gridweurrenti of 0g uA 2 "hus. aly tren ees a ‘ 10 — mA 
Grid-No.2 Current for grid-No.1 voltage of 0 volts .. — 3.5 mA 
Grid-No.1 Voltage: 

For grid-No.1 current of +0.3 wA ............ —1.38 —1.3 volts 

For plate and grid-No.2 voltage of 200 volts 

and plate current of 10 wA ..........46% we —_ —16 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Forifixed-bias operation. ..l..<.. 4) coudecssskee i — 0.56 megohm 
For cathode-bias operation .................00. 3 1.0 megohms 


e With a maximum duty factor of 0.30 and maximum pulse duration of 20 microseconds, 


MEDIUM-MU TRIODE— 
6528 BEAM POWER TUBE 


Duodecar type used in combined vertical-deflection-os- ‘ 
cillator and vertical-defiection-amplifier applications in PT 
television receivers. Outlines section, 8C; requires duo- 4 Hi 
deear 12-contact socket. 12DZ 
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6IZS8 1W7IZS 

Heater Voltage (ac/dc) ............ceee Sins eahokeenas 6.3 16.8 volts 
MINOR IE TOTIAG IS... GS. one oo EZ ok ce cee cc nccc ce ree 0.45 amperes 
meeater OV GVMan se TIMES | onc... Scere cc ens cece anwce —_ 11 seconds 
Heater-Cathode Voltage: 

Sosa neniie Perey. £8. ,.... cen Reel ee +200 max +200 max volts 

Average value .......... EMRE RESON IS LATE ot AP eee a 100 max 100 max volts 

Class A, Amplifier 

CHARACTERISTICS Triode Unit Beam Power Unit 
Pare woragerrss OUR t APOC Nis hic dry. tsa, 150 45 120 volts 
Grid-No.2 (Sereen-Grid) Voltage ............... — 110 110 volts 
Grid-No.1 (Control-Grid) Voltage .............. —b5 0 —8 volts 
manpnacation > "Factor "ol. PPR ee oe 20 — — 
Plate Resistance (Approx.) .............0e0eceee 8500 — 11700 ohms 
dreneconauctance~... ee. ee) we, JEP OIE? ¢ 2350 — 7100 zmhos 
ee Oc en cs oi ace Ribas Te sol whe 5.5 1228 46 mA 
Meee Cllrrent, (OOS... ewe kent fate —- 16.58 iseD mA 
Grid-No.1.._ Voltage (Approx.) for plate current 

Bee MN a oieceee MM ORT Meucac cs ek oem ey a thy RARE —10 — oo volts 
Grid-No.1 Voltage (Approx.) for plate current 

EG. FE ER oe cle n bese hirhuurs —_ — —25 volts 


» This value can be measured by a method involving a reeurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 


Tricde Beam Power 
Unit Unit 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
PCM NALORMVIOILAPE we ele ete ors ole tate tale lenge oe 250 250 volts 
Peak Positive-Pulse Plate Voltage# ................ — 2000 volts 
SO GrIG=Now eWValtage oT nn ee ne os 200 volts 
“Peak Negative-Pulse Grid-No.1 Voltage ........... 400 —150 volts 
PenkanCathode,Gurrent <2. Ve eee 10 245 mA 
mverave. Cathode. Current, 7.0%). )f. oh lele ole oe lo boos 20 70 mA 
PALCMEOISSIPAION®. cokes ek oe 1 q watts 
GrIGeNOSC MIN DUG. 9 sale oo yon ao MES RE EE, MARY Sees ee we 1.8 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
Mae! fixed-bias~ "Operation «ois. <co.. cscs ce 6 coscd « cee 1 1 megohm 
For cathode-bias operation .................... Pape 2:2, megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
-© A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section, 6K5GT 


POWER PENTODE 6K6GT 


Glass octal type used in output stage of radio re- 
ceivers and, triode-connected, as a _ vertical-deflection 
amplifier in television receivers. This type may be sup- 
plied with pin No.1 omitted. Outlines section, 13D; re- 
quires octal socket. This tube, like other power-han- 
dling tubes, should be adequately ventilated. 


Se ee oe ee ee re 2 6.3 volts 
RI Oe ra ce a Pas chs a leiee og S a bg akc: Beale idan o'e © ¢Wibvab wow cs 0.4 ampere 
Heater-Cathode Voltage: : 
EE EO eons ae ee a ns ee +200 max volts 
PA ETC MEV ALTON — NIM 5 ca soe s4. 6 Sie errno ® w wn veo wile io disp We wie naoite ahaa atte 100 max volts 
Direct Interelectrode Capacitances (Approx.): 
SGA TIM) OU AC LATE ON, iit cose acy te A Sia Grice Sse lee rw nela es Likod Goatees oreo he o pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 5.5 pF 
Plate to Cathode, Heater, Grid No.2, and GHIGUINO LO hic eye oc 6.0 pF 


Class A, Amplifier 
MAXIMUM RATING (Design-Center Values) 


Plate ~Voltage ........... RA Sethe tint MMR cules wh ate wintae S Ap watts, Baas ole 315 volts 
Mstiereeee mereen=Grid). Voltage  ..6 2. ced ssw ceeveuceuverevevbane 285 volts 
Re RTD PT ag te a Ate bao Ue AEE Sm eh wea em . 8.5 watts 


Grid-No.2 Input ...... se 1 aes ic Me ho ay eR to ee Ane ao: Re eral tet 2.8 watts 


300 


TYPICAL OPERATION 


Pilate’ Voltage? Pee ere wc nee Abe athe a ses 100 250 315 
Grid=NoO.2” Voltawes? O29) Si). oe a eee Fes ee 100 250 250 
Grid-No.1 (Control-Grid) Voltage .............. —T —18 —21 
Peak AF Grid-No.1 Voltage ............0200eee% q 18 21 
Zero-Signal Plate Current .....0......:608ssse00% 9 82 25.5 
Maximum-Signal Plate Current .............:..- 9.5 33 28 
Zero-Signal Grid-No.2 Current ................. 1.6 5.5 4.0 
Maximum-Signal Grid-No.2 Current ............ 3 10 i) 
Plate Resistance (Approx.) ...........eee ee eeee 104000 90000 =§«110000 
Transconducta nice ssh as eee ewe ote wesp eee 1500 2300 2100 
Load Resistance dy Uf 2. 24:8 b's. 36 Sepa bbw Gas Bee Roos 12000 7600 9000 
Total Harmonic Distortion .................... 11 11 tines LE 
Maximum-Signal Power Output ............... 0.35 3.4 4.5 
TYPICAL PUSH-PULL OPERATION (Values are for two tubes) Fixed Cathode 
Bias Bias 

iiate’ Supply wWoltage @4.8 3.0. sows Coles wees gs ¢ 285 285 
Grid-No.2 ‘Supply Voltage: ieee. A220. Sac bet 285 285 
Grid-No. Lal. oltawe d aoe ick < AM Gieun Reh ieee Oe Giallo als Bentetele —25.5 — 
Cathode-Bias’” Resistor J. oes es oR eee ete — 400 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .......... 51 51 
Zero-Sienal -Plate, Current: oys.c. eos oes vay sera oy Sane 55 55 
Maximum-Signal Plate Current ..................- : T2 61 
Zero-Signal Grid-No.2 Current ........007072302.7.. Om 9 
Maximum-Signal Grid-No.2 Current ..........0.-00: 17 13 
Effective Load Resistance (Plate-to-plate) ........ 12000 12000 
Total Harmonic Distortion ......6.....0e ec eee eee 6 4 
Maximum-Signal Power Output ............-...+. 10.5 9.8 
CHARACTERISTICS (Triode Connection)* 
‘PARFEB.V O1tLA LG: etal a ea ee AN renee ee rein a se et aner or eu enompisiaronen eamale ta 250 
GrigeNost  Violtamedie «2 cre aecie Gree bead srceeees. seas WAPI ova. o, sce: es) os gu ou tgea to Roepe . —18 
Plate Gurrent. 7 pikes as a cuacacsecinw is ore cisions, © aia erete Sie Gi chic Siptenecsice cet MRE Maree 37.5 
TP ATISCOMNGUCEAT COMM MRI. alvelras Pages dw slses ake @ 6 tees als sa cen Hone: euanenpecaMeften sei on eeriate Be 2700 
Amptificationwe actor. claps seuss ce de oaelG s viele eG she woes en 6 2s el ene neRe ous 6.8 
Plate Resistanicam- CA DDroku . PRIMER ieee eer cee keke fe + oe eee 2500 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA ...... —A48 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

For dixed-bias: operation: +) 3c. sass a4 ' oh wee b Aw ee Ee cle aye ete BIR 0.1 

For cathode-bias Operation .. 0... 0. c cence eee ee seen eet 0.5 


* Grid-No.2 connected to plate. 


Vertical Deflection Amplifier (Triode Connection)* 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS 


DEM atet Voltawe ssa 8 oes iss 6b AE abe i eaeea eee Poe igs RRL 315 
Peak Positive-Pulse Plate Voltage# (Absolute maximum) ........ 1200° 
Peak Negative-Pulse Grid-No.1 Voltage ..........0..... eee eee —250 
Peat Woe me WErenital ts abr an oo taakake, sestnantoci duals. = Saas cuacue esa gn che rae sree 15 
Average™Cathode*Uurrent %... 335 40.48 Pace. PE EEA OE. ee 25 
Plate=sDissipation sore en Oe oak sek Se Aas ss TA PRBS Gelcvoe «ye oie age q 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for cathode-bias. operation .......... 2.2 


* Grid No.2 connected to plate. 
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per cent 
watts 


watts 


megohm 


megohm 


megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


° Under no circumstances should this absolute value be exceeded. 


6K7 
6K7G 
6K7GT 


Refer to chart at end of section. 


6K8 
6K8G 
6K8GT 


Refer to chart at end of section, 


6K11 


Refer to chart at end of section. 


a 


TECHNICAL DATA ) | 331 


6K11/ 
6Q1l 


Duodecar type used as combined age, sync, and noise- 
% inverter tube in television receivers. Outlines section, 

12BY 8A; requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 6.3 amperes, 0.6; warm-up time (average), 11 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


THREE-UNIT TRIODE 


MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 Units Nos.2 and 3 
Pe MMe IRR Ss aw esis eid sos emcee bese atte 330 330 volts 
Grid Voltage: 
pregetive-biasivalue Crh)... —50 —50 volts 
Positive-bias value ...... ee SSRtOSe pss. gail ee 0 0 volts 
Cathode Current ......... Oi dabic. 5 ek aR Aae Re a ee en eS 20 — mA 
Pate issipation Wie ek ee oe ew eI 2.75 0.3 watts 
CHARACTERISTICS 
Pisces Voltage. casei te PIEISIS a EAN 2) SR eR 2 Se RS 250 250 volts 
st dt aoe aA rk lr ee ic a an - —8.5 —2 volts 
Perieaitome Pmcror. oP Re ene hem soe Be 17 100 
Plate Resistance ’ (Approx.) ....2......2 2662.00 2.. 7700 62500 ohms 
RAnrreeerre tare SS or Ss se «Vr eee ee ke a 2200 1600 syohos 
EUCRE Ces Tee re Puen TN FE eee ste 10.5 1.2 mA 


Grid Voltage (Approx.) for plate current of 10 yA —24 - _— volts 


HIGH-MU TRIODE— 6KA8 
SHARP-CUTOFF PENTODE reno 


Miniature type used in color and black-and-white tele- 
vision receivers. The triode unit is used in sync-sepa- 
rator circuits; the pentode unit has two independent 
control grids and is used in gated-agc-amplifier and 
noise-inverter circuits. Outlines section, 6E; requires 

OPV miniature 9-contact socket. For curves of average 
plate characteristics for triode unit, refer to type 6AW8A. Type 8KA8 is 
identical with type 6KA8 except for heater ratings. 


6KA8 8KAS8 
Fleateny Voltage ot(ac/de)eq. .. sewet Boe dy wh oldie aev dees 4 6.3 8.4 volts 
Fieger wenn... let. ea ee eauube. 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................ 11 11 seconds 
Heater-Cathode Voltage: 
Ree, WON eg i ie ng Ce a a EN ne lace oe +200 max +200 max volts 
PA VCTRRCORVANTC © coc icbe ein ta Ndvw cw diene cwuhes 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode, Unit: 
gM a OS a i, ee ee a CAR 0 Se ec 22 pF 
Grid to Cathode, Heater, and Internal Shield ............... 2.8 pF 
Plate to Cathode, Heater, and Internal Shield ............... 22 pF 
Pentode Unit: 
SOREN OUP LO ACE 25 os x ete sty ale bw iw ole dames ROT co 0.1 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

EMRE ML SSNIOI oo geis ose ae cee akok wenn re Neda coh tirade 9.5 pF 
ROE TOME HL ICO aly bain dc Sipe ie ae ake uc Ws Coste ui dvwle nn cs ty 0.5 pF 
ER SS ERE... 5s, ah aay 8 Eli nn cacire ott « den de OE: ecko « 2.2 pF 
Grid No.3 to All Other Electrodes, Heater, and Internal Shield q pF 

Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit 
OO INN, oa ee en os he eg Pe FAG | RPTRASRAS nl 300 volts 
Grid Voltage: 
EE MD PRVIMRE ANG i cide co < « wotdinino + icafasrech sd ciaceeceeerem ch » smme ace 0 volts 
Pot nualne Sn Soe | Te TS” A SEA LAM age —50 volts 


Plate Dissipation ..... Bis ate oe ereiaracaia tater ete nin ee sierstehae wis no Cambie oie ota 1.1 watts 
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CHARACTERISTICS Triode Unit Pentode Unit 
Blate Supplye) Voltawes cians os on ee ee eae Ae AS ee Beas 200 150 volts 
Grid-Noi3i Suppiy.e, Voltage on. sen as eee een ees — 0 volts 
Grid-No:2’ gSupplyweVoltage * 20. eden wd oees — 100 volts 
Grid-No.1 “Supply” Voltage. ° . « csp si cmep paeraus oquegegege ee om —2 0 volts 
Cathode-Bias Resistor o5).... 9 RAS G2. Se — 180 ohms 
Amplificationss Bactorte. St. ees ce hdew sees e dese val) — . 
Plates Resistance @(Approxs) PO es « auccs aegaa cee as-is 17500 100000 ohms 
Transconductance, Grid No.1 to Plate ............. 4009 4400 umhos 
Transconductance, Grid No.3 to Plate ............. — 6090 umhos 
PlatemCurrentilict.... orausacnes i gotarvesiet. a7. & 4 4 mA 
Grid-=N 022 MOC Urrent 0282 ao kt oa oe Ao ae id eee ue — 2.8 mA 
Grid-No.1 Supply Voltage (Approx.): 

For plate current of 10 wA ........ 0... eee ee —5 — volts 

For plate current of .20) #A .. co emceue AER <= Eee —4 volts 
Grid No.3 Supply Voltage (Approx.) for plate current 

OF, 120 i Ars ON at a lea ae — —T volts 
MAXIMUM CIRCUIT VALUES Triode Unit 
Grid-Circuit Resistance: 

For” fixed-bias . operationVee: (5 75S kbs ett sitet iets ssh esyeee: 0.25 megohm 

Mor, 2atnoge-pias ,operation. & . det was 6 oe ee ria ols ein ie ae ee it megohm 

Gated AGC Amplifier and Noise Inverter 

MAXIMUM RATINGS (Design-Maximum Values) Pentode Unit 
DGarP latewsy oleae ec trie eeeth te Ree eS, Shiskad sn ores ew au nie or ah chapolodsicosaudraneal seems sie 300 volts 
Peak) Positive=Pulsestelater Voltawe#i) 7... 3..0-16: 5 - sees bee 600 volts 
Grid-No.3 (Control-Grid) Voltage: 

Positivesbiass valuewm | See cco te oes Pee ee ee cS PC es ee 0 volts 

Nerative-bidsm Valuer Ul mras one ie ar ernie Menem nee Sin en Sey hn tanec tee —100 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage .......................-. 800 volts 
GrHideNoVeRViGltarey sliciikek MA oD Ge ERE Eee ok date Oe ete See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

FB OSILIVOZDIAS eV QIU Gules soee isan de em ee ett ccs rice sede dee ee nae ete tenets 0 volts 

Nema iv et PAS VA LUCY 6 Grcuc ripeness Rat RO ek de ncsnels ddd peo eae eee —50 volts 
‘Plat egeeDissipa tioniQeeen cece nek: kee sck so ieee io ea enckokeacks cacao nok acne ee ae 2, watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ...................... pleal watts 

For grid-No.2 voltages between 150 and 300 volts ............ See curve page 96 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Gireuit Resistance; 4375 ¢ pt. SRE G18 ee ata hee Se es 0.68 megohm 
Grid-No.1-Cirecuit Resistance: 

For 3 fixed-bias{ operation Ts. “00.00. 92. GR. OS. BU Be 0.5 megohm 

For cathode-bias operation ..........000 cc cee wae cee ecb ences 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


TYPE 6KA8 
PENTODE UNIT 

25 GRID—No.3 VOLTS=0 
GRID—No.2 VOLTS =I00 


TYPE 6KA8 

PENTODE UNIT 
GRID-Ne. 2 VOLTS = 100 
GRID —Neo. | VOLTS = 0 


PLATE (Ip) OR GRID—No.2 (Ico) 
MILLIAMPERES 
oi 
PLATE (Ip) OR GRID—No. 2 (Ico) 
MILLIAMPERES 


O 50 100.)=—6 150. 200 :«~« 250) «623300 fe) 100 .200 300 
PLATE VOLTS 92CS-11594T PLATE VOLTS  goacs-neoer. 


6KD6 BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 16C; requires 
duodecar 12-contact socket. Heater: volts (ac/dc), 6.3; 
amperes, 2.85; maximum heater-cathode volts, +200 
peak, 100 average. 


lea 
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Horizontal-Defiection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) — 
Be ete mupply Voltage... ek ea eee ne ce ees RUS ale fvorehatit perenne 2 990 volts 


Peak Positive-Pulse Plate Voltage# 2.0.0.0... cece cee eeu ccuus 7000 volts 
ceemeve WC Gri-NO.o Voltage *1iti.cccoi tee isesst eh iti ee 70 volts 
ene VCllage © S28 tttt retin rite tates bd ft Pitcairn tha 200 volts 
Peak Negativc-Pulse Grid-No.1 Voltage .......... Sees teecninuc te tice meee —250 volts 
Pee OUYTENE St UD Ske tk nt Sloe oe vwedouecn uns 1400 mA 
mverageCathode® Current © |). ecb cere. EBS. RR EKAE RE 6 olin 400 mA 
Piate,Dissipation® of) me eA Sear ee rye Pers 33 watts 
Grij@ve.crenput 4°). ASSP ee. BST ERO Ra... 5 watts 
Buaibstemperatire (At ‘hottest pointy”... ee Ac 225 °C 
Class A, Amplifier 
CHARACTERISTICS 
Triodey Pentode 
Connection Connection 

Piatese voltage “as..... aay, (ede! Oi , fy 150 60 150 volts 
Grid No.3. (Suppressor Grid) ............:.....55 Connected to cathode at socket 
Grid-No.2 (Sereen-Grid) Voltage .............. 150 110 110 volts 
Grid-No.1 (Control-Grid) Voltage .............. —22.5 0 —22.5 volts 
Amplification eh Setor lj... cee ce ele es ccecungeess 4 — — 
Plate Resistance (Appyrox.) ................... a — — 6000 obms 
PIBNSCOMNGUCLANCE .... 74. . 23... Me Was Sale » PESWhane — — 14000 umhos 
PAG TEMP OUPECNECT Worst. wesc ces ae ee ek te — 7508 = 120 mA 
GrIG=N OF 2g OUPLEN Gs. ,, un) fhpehotrcw noauces BEMBAY. oyna sae a AQee 1.8 mA 
Grid-No.1 Voltage (Approx.) for plate current 

RUA MLA RS, |, is RRS ee ee. SE md lls —_ — —40 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Now-Circuite .Resistance. ...4.aennaaneneredievbescdvoacientecs 2 megohms 


#® A bias resistor or other means is required to protect the tube in absence of excitation. 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+Grid-No.2 connected to plate at socket. 


se This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


wecop ~=»9 MEDIUM-MU TRIODE— 6KD8 
S” SHARP-CUTOFF PENTODE skoe 


xy Miniature type used as combined vhf oscillator and 


G} 3 ats £ - A 
a mixer tube in television receivers. Outlines section, 
PT am 6B; requires miniature 9-contact socket. Type 5KD8 is 
SAE identical with type 6K D8 except for heater ratings. 
5K D8 6KD8 

PRE RROE YOU SO) il BC/ OG) ioe wiac.s ss cc ce cv epee wawaeda 5.6 6.3 volts 
eet MEMRO EN OMG Mu 5 5S Bialacet9 hod AS oro esaudigin, 0s bya akihevede de tik 0.45 0.4 ampere 
TICALEL NV ALIMNCUD FEIN: col ccco ee cin c ve sled wien so one opts 11 — seconds 
Heater-Cathode Voltage: 

UME RULE aan 3 Pit: Pepa 4 ye QRWN SS 6 Gok Shad wes +200 max +200 max volts 

PLAS OME VENTION Gooch to) sila) ce edhe onda hed Z clakoene on 100 max 100 max volts 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Ta DSCMEVIOIUAZE Lon Pay. okie oiknis ic dee sot stewie Mle es dea cds 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 volts 
GrmiaING. 2.) ViOWAZe,. ch... dos nck ore te ee ood — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
elatewePSsrOatiON fF... Lo ke cee oe ee ae nee co ppoltenyoair 2.5 3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Pelee MOIGAL Cintamani oe. 1. = Phe dee heed ee 125 125 volts 
GtiIGeN Osta VOLGR GCs Led Sse bt RR oo. adc olka ace, oho — 110 volts 
CrideNoseVoltare wearer rcts NE enw ode’ obeinene Bane —1l —1 volt 
BM MPIFUCALION an WACCOT Se. cde ha we ow cw eke Cu 40 — 
Biatemnesistance’ (Approx.) |... ccs soos oo tihbemnne — 0.2 megohm 
PPAR COMMIICEATICC UNIS « 5 oso othe c ss coo Wee sls eee enemas 7500 5000 “Mmhbos 


PATIO YTONU LY lh occ cc calc tale os stale ou sass olpyerens 13.5 9.5 mA 
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Grid-No.2 Current ........... EASORA, SEO Sta oe wes 8.5 > + mA 


Grid-No.1 Voltage (Approx.) for plate current of —9 —s volts 
ZOE LA IIo IM os ayte oe Sah ioisn Ve Yat ne fe hb volte fos des ite fae Wo 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 


For fixed-bias operation -+.........cccccceeees pai mete hel M42 Fe 0.5 megohm 
For cathode-bias operation ........... ccc cece eee tea 1 megohm 
6KE8 MEDIUM-MU TRIODE— 


4KE8, SKE8 SHARP-CUTOFF PENTODE 


Miniature type with frame-grid pentode unit used as 
combined oscillator-mixer tube in television receivers 
using an intermediate frequency in the order of 40 
MHz. Outlines section, 6B; requires miniature 9-con- 
tact socket. Types 4KE8 and 5KE8 are identical with 
type 6KE8 except for heater ratings. 


AKES 5KE8 
Heater Voltage. (ac/dc) ..............ccisee 4.5 5.6 6.3 volts 
Heater? Current: ce ie ton eS be eal 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) ......:..; il 11 — seconds 
Heater-Cathode Voltage: 
Peake valiios Ve? Tm PN ee deh cy. oe Eee +200 max +200 max +200 max volts 
AVEGVae Vale Tee ee telus We titahdlcutee ee 100 100 max 100 max volts 


Direct Interelectrode Capacitances :} 
Triode Unit: 


GIGS toND lat care e. OR ee Be ioe ne rk ee SE a 1.3 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, ; 
and “Internal*’Shield© 2% (293008 + OF MONO BE eT RL, as 2.4 pF 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and)einternal “(Shield tials), ies ere ie ar ne PR cake a gees on 2 pr 
Pentode Unit: 
Grid PNotl Ato Plate: ere ED a Se IEE. PR Mele» Wit Re 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
andminternali Shiclds se fae ee eh i bos ee 5 pr 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
ands Internal Shield ste iaes soi Bocce) ta adc ts a il ca eek tae 3.4 pF 
Heater to Triode Cathode and Pentode Cathode ................ 5.58 pr 


+ With external shield connected to cathode of unit under test, except as noted. 
® With external shield connected to ground. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 

Pilate sv Gling Opti es weet oP ee tk aol b S| tine Shel Sted el | 280 280 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ —- 280 volts 
Grid-Nos2i'Voltagels ho, eee ae ha ET ia — See curve page 96 
Grid-No.1 (Control-Grid) Veltage, Positive-bias value 0 0 volts 
Cathode’ GCurrenth@tia eee ck os ee. Se 20 20 mA 
Plate Dissipation 3.0.7 ee cs knee oes eh en 2 Z watts 
Grid-No.2 Input: 


For grid-No.2 voltages up to 140 volts .......... — 0.5 watt 
— See curve page 96 


For grid-No.2 voitages between 140 and 280 voita 


| TYPE 6GKES 
PENTODE UNIT 
¢ GRID-No. 2 VOLTS = 125 

2 28 | 

750 ae 

: 5s 

“40 ost 

3, az men Cee 
P 3 =) _ 
hal ery) fh fate” 
= FEO ee 
“Di <4 PETER 
a z Be CHR 


Ht 
HE 


200 400 
PLATE VOLTS 92cs-11897T PLATE VOLTS 92CS-11903T 
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CHARACTERISTICS 
PASEO PSSUDOIY VOILA oi vcene «05 so plu.ccensceecnc Ae 125 125 volts 
Grid-No.2iPoupply Voltage ...........ccsesce uel —— 125 volts 
Grid-No.1 Supply Voltage ............... Abd A seb gt 0 0 volts 
Cathode-Bias Resistor .:....... arate aye Te es oe F, 68 33 ohms 
mmpiificationn: Factors asin ind Sok. Glee eek alive. 40 — 
Plate Resistance (Approx.) ....... 0.00.0. c cece eee 5000 125000 ohms 
PET SUINS CON GITOURTRCO oS 2 ick caailen cs” sophie abot Shetessdshrch 0° Baa ceRacons a 8000 12000 pemhos 
RR ENG OS vgs hate Pe eae ed Pioealedcns 13 10 mA 
GEIGONO or OUTTeEHt mnt Penh koe dei be lk dig oe le wade — 2.8 mA 
Grid-No.1 Voltage (Approx.): - 

For plate current of 100 wA .................. 5 — volts 

For plate current of 50 wA ......... 0.0... eae — —3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: : 

For fixed-bias operation ...............c00c008 0.5 0.25 megohm 

For cathode-bias operation .................. ei 1 0.5 megohm 

Refer to chart at end of section. 6KL8 
BEAM POWER TUBE 6KM6 


Novar type used as horizontal-deflection amplifier in 
color and black-and-white television receivers. Outlines 
section, 18A; requires novar 9-contact socket. 


9QL 

Hester Voltage ac/dc) ~«e lec. bie. vebivib won acisan..@i. 6.3 volts 
TCA Ler OME BCTUEI Sr CoS S kis ce Ret ye ee erie eigen eS 1.6 amperes 
Heater-Cathode Voltage: re 

Reumrwawie: fio)... 6 MLN. Paes « 2g. bi ch eee . 2b ory +200 max volts 

EMD ALOT ETN. ae Te Oe Ul kc pandas eat ome a eine elt uate 100 max volts 
Direct Interelectrode Capacitances : 

GrdNo.Licto, we late Wome ttishs: ote. ARBs ie oR Cer, Bork Je LD pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No. Bi i Pe, cee 22 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 9 pF 

Class A, Amplifier 
Triode 

CHARACTERISTICS Connection Pentode Connection 
BOBO WOlCAS Soe URE sos cece secede: eusdeue Qed bur 140 oo 60 140 volts 
Peak Positive-Pulse Plate Voltage** — 6500 — as volts 
Grid-No.3 (Suppressed-Grid) Voltage . 0 30 30 30 volts 
Grid-No.2 (Screen-Grid) Voltage ... 140 140 140 140 volts 
Grid-No.1 (Control-Grid) Voltage .... —24.5 - 0 —24.5 volts 
Amplification Factorf ............... 4 — — — 
Plate Resistance (Approx.) .......... — — — 6000 ohms 
Transconductance) .... blegec. (awaswihs — —_— o- 9500 umhos 
Riate, Current: B.S wee ee. laeetiat — — 56077 80 mA 
Grid-No.2 Current: ©... ..dslenii. laosarei — —_ 31¢7 2.4 mA 
Grid-No.1 Voltage for plate current 

OL MeV ASM EM, 8 fier sey atisnaticowsinsese — —110 — —A42 volts 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DP AAten SUDDIY” VOILAZE ee eee ee eee ete Se ree pee 770 volts 
Péakweositive-Pulse Plate Voltace#'\). 0) . Ghee. eel. 6500 volts 
Peak Negative-Pulse Plate Voltage ..........cccc cece eet eee 1500 volts 
PG id= NOLO), VOILAZ OR. wee le cece ce Gala, eee ee, RAGES 75 volts 
DOwGrid-No:2 Voltage |) 200. Buk. Lees Late £ GOA ER TERA Rie Aber ee yt 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage...............00c0seeeens —330 volts 
Se atnoae WUPNENIE oon as kaon SERN SERENA So ued Re Neat Toes an 950 mA 
Average Cathode Current ........¢...... STALE Uta Re bat eee) Ua wae et a eee pee 275 mA 
RRS Nae CL TN EDUC Biscay oes a Tat crs A din tata PD AANA oe RW A GA seas moe aN Bea 3.5 watts 
2 eee BY SFeh 8 O26 £06 I A Pacey errs tee DRIER scams 20 watts 
Bulb Temperature (At hottest point) ............... spins neg, ray 240 °¢ 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For grid-resistor-bias OPeVation over vesenvessecceerevsernnees 0.47 megohm 
For plate-pulsed operation ...... ER Ree REN ard sae ene 10 megohms 
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# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ With grid No.3 and grid No.2 connected, respectively, to cathode and plate at socket. 


++ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


«In this service, a positive value may be applied to grid No.3 to minimize “snivets’”’ inter- 
ference: a typical value for this voltage is. 30 volts. 


ee A bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6KM6 
GRID -No.3 VOLTS=30 
GRID-No.!|_ VOLTS* 0 


GRID—No. 3 
VOLTS = 30 

GRID—No. 2 
VOLTS = 140 


PLATE (Ip) MILLIAMPERES 
GRID-No. 2 (Ico) MILLIAMPERES 


PLATE VOLTS PLATE VOLTS 92CS-13153T 


6KM8 SLATE T 
THREE-PLATE TETRODE 

Miniature type used in frequency-divider and complex- 
wave generator circuits of electronic musical instru- 
-ments. In such circuits the tetrode unit can provide 
three independent output-signal voltages; the diode 
unit can be used as a key in a vibrato circuit. Outlines 
section, 6E; requires miniature 9-contact socket. 


Heater Voltage (ac/dc)... cscce scm eeee reside 2 By mae bie. so cise . 6.3 volts 
Heaters CuEcremt 3 fey ciawkot Antara hone Steen ete tec em een auemeiahert te ciate 0.3 ampere 
Heater-Cathode Voltage: 
Peak value. _. OU pe Med BSROTIATR | GIORGI occ es ae ee +200 max volts. 
Average” valucive: .) ORR PSST. gm RF canine A nets 100 max * volts 
Direct Interelectrode Capacitances: 
Tetrode Unit: 
Grid) Noa tow Plate: INGA] 4 UW 6c en EERR.. cic sc arlene» Se 0.02 max pF 
Grid: Nesta to®P late: Noo secret ar se . ET 0.02 max pF 
Grid sNomerttom Plate, No: Zi sete as oie ook or elgl ances te eas woes eee chee 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield . 5.5 pF 
Plate No.1A to Cathode, Heater, Grid No.2, and Internal Shield 1.2 pF 
Plate No.1B to Cathode, Heater, Grid No.2, and Internal Shield 1.3 pF 
Plate No.2 to Cathode, Heater, Grid No.2, and Internal Shield 1.8 pF 
Tetrode: Grid: No.1) to: Diode: Plate = 2...2%.25.... SRE. . RT. 0.024 max pF 
Tetrode Plate No.1A to Diode Plate-.....5..... 0... ccc ees 0.18 pF 
Tetrode: Plate No.1B to: Diode, Plate ooo jccs. ceva scene ogee nue, sue ttot! eusheensss 0.024 pF 
Tetrode Plate No.2 to Diode Plate ooo... ec ee 0.0138 pF 
Tetrode Unit as Class A: Amplifier 
Plates No. 1A, 1B, and 2 connected together 
CHARACTERISTICS 
Plate Voltawe: DORA ee jy Aol nak oa itor a eyecare Wa a a ee ome 100 volts 
GrideNoid | Voltaeer aihaFs Beata sis oko A yn enon coet eci dh aw ied merce ioiameenees sealrs 100 volts 
Grid-No.k Supply VOM aw ey + ecnctisiccay «+ dhoncher ctanever brevity Mice cen a or sh crttpontupear ere 6 0 volts 
Grid-No.1 . Resistor: (By passed) «0... d 4.00 hace vee wore POENIG 7 od eae 22 megohms 
Plate—-Resistance* CA ppnow. dy tscc cern eke os oa ht ee auamalictet ot orietee ore" e 30000 ohms 
, HYansconductances .¢ fe. nt cet ohn heer we ald.d ote ove aheg Wish A Mee Ep om oes 3400 “mhos 
Plate Current 6.9. i. 5 or ec Ean Mtoe NB 2s ery ctnic, av aro Thal ALS Reece aa 4.2 mA 
Grid=-No.2 Carrent- af. .d645 oes _ UTE SEAM SEEMING 2 eee ne Be «5 Seapets meow 107, mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ....:... —4 volts 
Triode Connerction—Plates No.1A, 1B, and 2 connected to grid No.2 
Plate- Voltage- .......,.. Ets ea, Olen gt hee Ge Sb digiat ee Se 100° —- volts 
Grid-No.1 Supply “Voltage:<:::55¢ 5a odekers cee hci be RES 0 volts 


Grid-No.1 Resistor (Bypassed): sic cic ci csesasscsicasias ee eS Oe Py Pe megohms 


TECHNICAL DATA oot 


Transconductance........ epee acres SUE tEtEeG.. cick Ba RiohIv eves ve'eeee 4500 uemhos 

PATI P TOR CLOM LOU ACCON goo. 5, Gnas sioner ois afeiers sree erotre ec ee) ack eusiairue evte wens ee 45 

Lelie CAVE CEI G Ea aegis Read UR am hl) ae lan eau Ml 5.5 mA 
Separate-plate operation; plates not under test grounded 

Plate 1A 1B 2 

PALOMA OICAGE es 65.6 oie oe cons so e.0.6 6 ogo gens. aeehals 100 100 100 volts ~ 

Gaile NOUS enV OMAR O 22k Ms wee ks ee ee 100 100 100 volts 

Grid-No.1 Supply Voltage ....... BHREG Wise es 0 0 0 volts 

Grid-No.1 Resistor (Bypassed) .......... fies. NO, ba 22 ee 1 PAE megohms 

SPATS COMOLECE EAT CO paiaprertog cy <a 8b. 6 onic e FANS) SRO wy Bleu ai.g.sona, sYeverate 2000 2000 1800 “mhos 

Pilatesmnesistance. (A DDTOX: Vedi cc cusgy eo dese ee sce ees 0.1 0.1 0.12 megohm 

ate MMO DE LOM uteri tsk on oe, as eter ans 6. oth gah odie < dusb 4 oni, Sus:-< 2.3 2.3 yas mA 

MEAT EGNU. 26 aN ais od he eats em SS es 3.8 3.8 3.3 mA 


Tetrode Unit as Frequency Divider and Complex-Wave Generator 
MAXIMUM RATINGS (Design-Maximum Values) 


RiatemsVoeltave aiimach plate) 1. pike. vio wiscece sdmmaroved ovsvereoniendne, oud one 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ................0022 nee 330 volts 
NG ELEN enV O LEA PO ee) cath Pete shoe coos oR ace ashe, « odeumuesiontueieve. aipecaco ei 6. secebers See curve page 96 
Grid-No.1 (Control-Grid( Voltage: 
POSICIV C= DIAS EV ANU) Succ Are cheatin eis. wut a os, eMeredomevecon ane oieueletle Cosgen PS oS. omelots 0 volts 
INGRAEIVE-DIAG! VALUGR 2 His tMecarerere ee rere Bee In tae Sena ata oO llella ouascoy ants —50 volts 
Flaten Dissipation: (Mach, plate) fives at ssiemitions fia igloo oped = 6 syetpns 1 watt 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ...............-0000e- 0.65 watt 
For grid-No.2 voltages between 165 and 330 volts ............ See curve page 96 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for grid-No.1-resistor-bias operation 2.2 megohms 


Diode Unit 
MAXIMUM RATINGS (Design-Maximum MAPS Ny 


PilatemmGintrent peat 6 leas cas cule Ree 2 Mena egreNBltE mAs Ses ose ee 1 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 2 mA ................. : 10 volts 


| TYPE6KM8 

GRID —No.2 VOLTS=IO 

|PLATES 1A,1B, AND 2 CONNECTED 
TOGETHER AT SOCKET. 


TYPE 6KM8 
GRID No.2 CONNECTED TO PLATES IA, 
1B AND 2 AT SOCKET, 


PLATE MILLIAMPERES 
PLATE (Ip) OR GRID—No.2 (Ico) 
MILLIAMPERES 

a 


- 2 3 400 500 600 
PLATE VOLTS 92CS-10695T2 cee PLATE VOLTS 92CS -lI713TI 
MEDIUM-MU TRIODE— 6KR8 


SHARP-CUTOFF PENTODE 10KR8 


Miniature type used in television receiver applications. 
The triode unit is used as a general-purpose amplifier; 
the pentode unit is used as a video amplifier. Outlines 
section, 6E; requires miniature 9-contact socket. Type 
10KR8 is identical with type 6KR8 except for heater 


9DX ratings. 
' 18 e. 6KR8 10KR8 
' Heater Voltage (ac/dc) ..........4.. rb tee ts Tate te terete Be 6.3 10.5 volts 
i Restor Current —."- a eas aes SNERWNoe, WV oN ee, Be i 0.75 0.45 ampere 
Heater Warm-up Time. (Average) VERS Sartre a ttata 9 _ 11 seconds 
Heater-Cathode Voltage:: ‘ i 
PM SN a os say kv ae es eo « OTM RR ONG Pee +200 max =£200 max volts 


AVETAZS - VAIUE = oc one Fee 6 ov t'e + Here'eteetetelete'e'e'n'e'e 100 max -.100 max volts 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentede Unit 
Plate “Voltave: Sas hrc hes ae eee aaa eae at ake — 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 330 330 volts 
Grid=-No:2 *VoltaceGentrn re PR ee Be ee oe oe — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate: .Dissipation © .cc tasers rate fe i eo sual) oelototots 2 5 watts 
Grid-No.2 Input: 

For voltages up to 165 volts ...............64. — 1.1 watts 

For voltages between 165 and 330 volts ........ — See curve page 96 
CHARACTERISTICS Triode Unit Pentode Unit 
Plate: Supply” Voltawe Wlacbie..ipes fn © oe) - <6 0 sei, he 125 35 200 volts 
Grid-No.2 “Supply “Voltage. is... 4c. Ge es sie es. — 100 100 volts 
Grid-NovtsiVoltawe® 2 ae VRS Ss ES. GRY? _- 0 volts 
Cathode-Bias ” Resistor ys ons ose cine ae oe in meee 68 — 82 ohms 
Amplification Factor “ir... 6 2 «ae iticle oe ic ose 46 —_ — 
Plate Resistance (Approx.) .........0 002 eee eeee 4400 — 60000 ohms 
TYANSCONGUCTATIGE™ «cic bs ck. a etoe rotate ta slote lotetalie Stes sehs wo sus 10400 — 20000 kmhos 
BP AES OUT PONG ioisdn's ss earns tole te tee ieclun CER oe eo eee ae es 15 54 19.5 mA 
Gridsino.2. 4 Currentert 5 Ae its pe cucko bene he eeehie ists oo 13.5 3 mA 
Grid-No.1 Voltage (Approx.) for plate current 

5 he al aay TW > Wea, seam Ne ell o eN Ge CAINE Selah Prcuasiait 2 ines —8s — — volts 
Grid-No.1 Moline (Approx.) for plate current 

GEL OO WIA creer cea tex Sliecnhastnmcnnt te eens aliases canals — _— —6.3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cirecuit Resistance: Triode Unit. Pentede Unit 

For fixed-bias operation ............ Mawes aiee <i ‘ 0.5 0.5 megohm 

For cathode-bias operation ...........0..e eee 1.0 1.0 megohm 

6KT6 SEMIREMOTE-CUTOFF 


3KT6, 4KT6 PENTODE 


Miniature type used as if-amplifier tube in television 
receivers utilizing an intermediate frequency in the 
order of 40 MHZ. Outlines section, 6B; requires minia- 
ture 7-contact socket. Types 3KT6 and 4KT6 are 
identical with type 6KT6 except for heater ratings. 


3KT6 4KT6 6KT6 
Heater Voltage (ac/dc). ....cccsceccescvvcce 3.5 4.5 6.3 volts 
Heater ii Curren tite coo pcu icc rr etoeus, csskenaias, SeMedeeeeo 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 = seconds 
Heater-Cathode Voltage: 
Peakeivaluiepe-l lezen gh cote ge dee oe eo +200 max +200 max +200max _ volts 
Averagebin ale ung icgs bs soe theo oe b ie hee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Grids..Noel ctons Plates 68cm te oo a. Moe oes hale 0.019 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal ssShieldin gig h i tite de a oh endl Li ice etal heaton tends 9.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and | 
InternalsPShiel dm .taee SA a ee cic Bs Seated aha elements: Hie shou he ‘ 3 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate®* Voltage 26:2 OP Ra Ae eee ot Eo. Re EDP ORMBR 0S. 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage .......... 6. cee ee eee 0 volts 
Grid-No.2. (Sereen-Grid) Supply Voltage .......... 6.0 cece eee eee 330 . volts 
Grid-No. 2 Voltage (iF Pr ee oe Fane Ege Iai a yar See curve page 96 
Grid-No.1, | :(Control-Grid); Voltage 22.0. ce. et oe eles oe ees 0 volts 
Plater ASST OA tlONy oF ee anasto lds tucriean sce Bia cc ace. vhaltan Op Palade Re anaTDNS onsite " 3.1 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .... 0)... ccc eee eee 0.6 — watt 

For grid-No.2 voltages between 165 and 330 volts .....,...... See curve page 96 
CHARACTERISTICS : 
Piate-‘Supply *“Voéltawes o.45e Pek ne ee ee eed 125 170 volts 
Grid-NovBanVOltagve. on eee licen ecsieie es uutientle fy eg tncar bw 0 0 volts 
Grid-No-2aSupply) Voltawe. oc elects we cove cee t we ge teamnns 125 170 volts 
Gathode-Biase-Resistor 3. Ra iis oe ns see nies 56 56 ohms 
Plate Resistor <s503 /.6s6.0% he vee Reena Me Mee «et 160000 —_ ohms 
Transeonductance §.....,esecsececenrnseeeeeecens ssc 18000 — pmhos 
Plates: Ourrent fG.....05 5 ves stme 6s poate tormtn atete eke ss ae 17 —_ mA 
Grid-No.2 Current ©... ius s een Coe culls eba enon shank canoe tice 4.2 — mA 


Grid-No.1 Voltage (Approx.) for iransconduetance as oe 
; jp Of 10 prmnhos sect eee eens aepene test dees eres eee brag y . —22 4 volts 


NO ah 
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MAXIMUM CIRCUIT VALUES 

Gvid-No.1-Circuit Resistance: 
For fixed-bias operation ..... Pode tac ocire okt — 0.25 megohm 
For cathode-bias operation ...........ccceceeee — 1 megohm 


TYPE 6KT6 
DC GRID-No.3 VOLTS (Ec)=0 


DC GRID-No,2 VOLTS({Ec,)=125 


S,) 
(e} 


BR ES 
(©) 


PLATE (Ip) OR GRID-No.2(I co 
MILLIAMP 
Ga 
(e) 


© 50 100 150 200 250 3c 300 350 
DC PLATE YOLTS 9205-14009T 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 6KT8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an if-amplifier tube, and the triode unit as a sync- 
separator or voltage-amplifier tube. Outlines section, 


9QP 6B; requires miniature 9-contact socket. 
Pree PV ONaCer (8C/dC) 2 de cere ce ke vswcvcdscds o BIG .Dcred 6.3 volts 
Ieater Currentaii 2... JR . Fe Shh eho itt ois, eels 0.6 ampere 
Heater-Cathode Voltage: 
LQTS AVEO” | er ee Ae RT eR ET aN 2 coe ne aS ae re +200 max volts 
FAVELA CMM AICTE: srs 6 88 2 ER eo oie ware Sal 0 RRM Ae eT veda hh . Meo. 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
Grid cooar later th Aes Je ei A Bed ee eek! ; 3.9 3.0 pF 
Grid to Cathode, Heater, Grid No.3 of 
Pentode Unit, and Internal Shield ......... A 3.2 Se pF 
Plate to Cathode, Heater, Grid No.3 of 
Pentode Unit, and Internal Shield ......... : 1.6 2.4 pF 
Pentode Unit: 
Grid No.1 to Plate ..... SIS celal Rob aes ieee aren ae ae oe 9.046 max 0.030 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal: Shield’ ............. : 7.5 7.5 pr 
Plate to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. Vee 2.8 pF 
Grid of Triode Unit to Plate of Pentode Unit ... 0.018 max 0.003 max pF 
Grid No.1 of Pentode Unit to Plate of Triode Unit 0.006 max 0.002 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PAa Ee LOILA On es i Wiha ce ce ke rr ee 330 330 volts 
Grid-No.2 (Secreen-Grid) Supply Voltage .......... — 330 volts 
AEG oe VOILAPE FRA et oF ek eo U ee ik eles — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PASECUPISSIDALION ) 5 6. fate helw eh leis @ «sw: v choig ws wb, eves @ che 1 2.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... — 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
ICBO 5c id aw Woks 6a 5 hd nse PO sv RAR eS te 250 125 volts 
Pe NIE LUO MIOUER IO) ooo eo KOA. o icihe sas tausstavanuancochononsnemons as 125 volts 
Grid-No.1 Voltage ... 6.05. 20 bh. UG). eta. —2 —1 volts 
mrpgueecetion. Factor ...... 4). ++ <0O.. sla.» Wats obese 100 = 
Peres menistance (Approx.) ©2000. so 05s onesies nec 31500 150000 ohms 


PRROMISCOMGUCLANEE oie a ote terete ein co's o's 'e'e'e“n'o'e's oe ets wee el 3200 10000 emhos 


340 RCA RECEIVING TUBE MANUAL 


Plate: Current (on. <6 5. one khan he ee ee enn j 1.8 12 mA 
Grid-Nos2e) Cuurentcn (his. on cee eee Oe os 4.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

PAL MMT Tie ops Saka A eNO ene rey RAL HO A PLA PR A RS Pooh ere —3.5 —F volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For..fixed-bias “operation ¢. .. - 00 :0.<.0.6.0.0eaccous oe 0.5 0.5 merohm 
For. cathode-bias operation ......:.....-eeceee , 1 J megohm 


6KU8 TWIN DIODE— 


10KU8 SHARP-CUTOFF PENTODE 


Neonoval type with frame-grid pentode used in tele- 
vision receiver applications. Diode units are used as 
horizontal phase detectors and the pentode unit is 
used as a video amplifier. Outlines section, 10A; re- 
quires neonoval 9-contact socket. Type 10KU8 is iden- 


Kp; & De Fe 
d P . Sp] & D2 
tical with type 6K U8 except for heater ratings. SLT 


6KU8 10KUS§ 


Heaters otaver (ACU) ee aches oie aoe Scuba cele ender 6.3 10.2 volts 
Heaters Curren te. ee eae te ee nie eels 0.725 0.45 ampere 
Heater Warm-up Time (Average) ..............06. — 11 seconds 
Heater-Cathode Voltage: 
Peak value 3%. natn oc a ee Cae ae hs 200 max +200 max volts 
Average (value ...0.....aheu Me PEebEeE oe SERA. ae 100 max 100 max valts 


Direct Interelectrode Capacitances: 

Diode Units: 
Plate of Diode Unit No.1 to Ali Other Electrodes ............ 1.1 
Plate of Diode Unit No.2 to All Other Electrodes ............ 1.1 
Diode Cathode to Plate of Diode Unit No.l ................5. 5.5 pF 
Diode Cathode to Plate of Dicde Unit No.2 5.5 

Pentode Unit: 
Grid No.l to Plate 0.1 


Grid No.1 to Pentode Cathode, Diode Cathode, Heater, Grid 


Cee eC 


max pF 


Lhe © ale WER ouye s 4 See eee 4) eee & oe © bie tw PURE ROlw ef Mens 


No. 2, Grid No.3, and Internal Shields ..7.........0.......06 12 pF 
Plate to Pentode Cathode, Diode Cathode, Heater, Grid No.2, 

Grid No.3,°and Internal. Shields .....::..2.5¢t:530:4445255- 3 pF 
Pentode Grid No.1 to Plate of Diode Unit No.1 ................ 0.003 max pF 
Pentode Grid No.1 to Plate of Diode Unit No.2 ................ 0.003 max pF 
Pentode Plate to Plate of Diode Unit No.1 .................... 0.008 max pF 
Pentode Plate to Plate of Diode Unit No.2 .................... 0.008 max pF 

Pentode Unit as Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate. Volta verrach:: Atte ipeeGs. . God obedls oa ccs « EMRE © Bmeghyok olf 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 0. ccc se ceees 330 volts 
Grid-Nor2pV oltageleshuda. Beater: Bie oe. haere eee te cad <3 See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate’sDissipationaws.; Serie SPR, ner s,. eeaes «ttc. «MRE. cau isnpics alte 4 watts 
Grid-No.2 Input: 

Kor voltacesy ups to: 165s voltsi 3 jou. sie > cs eee ee Resear Te watts 

For voltages between 165 and 3380 volts .2.2.5.4.24. bis. .«ainn See curve page 96 
CHARACTERISTICS 
Plate SupplymVoltage Qa. S. edt TIA. BOM 50 200 volts 
Grid-No.2: SupplyaiVoltage a) >. ie, ae Ae... 2e 100 100 volts 
Grid-No.l), Voltagwe4223), see YE an oh. a asa 0 0 volts 
Cathode-BiasGfResistor  .c.4 0 ¢.upantee ae eee = 82 ohms 
Transconductancesy gag > aes )d GRE oso ree eS — 20000 pmbos 
Plates Resistance dA ppLo x.y gees sheietconesercecnas oes uow tomes — 50000 ohms 
JPM Ae, CORO RAEN se: (-hme-capal eae bet AWarpint an elas celia g hata Warten shay alr! 55* a mA 
Grid= NO; 23. Current ees meses ae, A, Oe OO pip cacrs 18* 3.5 mA 
Grid-No.1 Voltage for plate current of 100 wA .... — —5 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 
For“fixed-bias operations «: 22623 seca. eel cg ROY. COE AR 0.25 megohm 
For eathode:bias® operation 2:2 :.ev. 28. Dem oat, RR ae 1 meyohm 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Diode Units (Each Unit) 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 2 mA ................6. . 10 volts 
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HIGH-MU TRIODE 6KV8 
SHARP-CUTOFF PENTODE 11KV8 


Miniature type with frame-grid pentode unit used in 
black-and-white television receivers. The triode unit is 
used in general-purpose voltage-amplifier, sync-sepa- 
rator, and sound-if-amplifier applications. The pentode 
unit is used as a video-output tube. Outlines section, 
6E; requires miniature 9-contact socket. For curves of 
average plate characteristics for triode unit, refer to ) 
type 6AW8A. Type 11K V8 is identical with type 6K V8 


9DX except for heater ratings. 
6KV8 11KV8 

Heater valtare’, (ac/dc) ya. wots oil caice, wa than 6.3 10.9 volts 
Preavemmeurrentee, 2 ee 0.775 0.45 ampere 
Heater Warm-up Time (Average) ................ —- 11 seconds 
Heater-Cathode Voltage: 

NMC ta te oh ee 5 oT Fhe «.c....0FE% » Ant. +200 max +200 max volts 

Perot aee “Vale wre, SRR) AMER OE Ok Rea. 100 max 100 max volts 


Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 


CE ULE a cg lo OR ln 3.0 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.2, 
wereteriat Shield Os? Une LIE ehpeeniee t-te Rh Babes: > 2:5 pF 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
wma naerial ) Shield Ste Phe Be RET be ede AEA a 2.4 pr 
BOSC Pid 60 } Pentode t Plate ois s dosvcrsin v wien cowln «vane sinvavan ndewrade 0.015 max 
Pentode Unit: 
ecm omomto Flatter OA. CHL: RES: bine ome ow pale 0.12 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
1 TSE eS OTT ie ed nena ay) leaicletert <r Siete Neate meme 13 pF 
Piate to Cathode, Heater, Grid No.2, Grid No.3, and 
SORCMEON OOONCLC 2 Swayss. Re mgeduaues.; precede sists oes~snoececccncsors SER E 4.8 pF 
Bestodess tate Sto Triode. Plate. .......6ccsicescmctecnaiterstctonctcnstuns AOSRONL. 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
NY ICRC O Ree Mont Sie Ord EAC AE? AA OS 300 300 volts 
Grid-No.2 (Secreen-Grid) Supply Voltage ........... — 300 volts 
GYIG-NGem VollAaze .......+..ce0. setulae. A. — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
tate Dissipation. Malt seve th meaelh, .... tials shoixt. 1 [58 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts .......... —- 1 watt 
For grid-No.2 voltages between 150 and 300 volts — See curve page 96 
CHARACTERISTICS Triode Unit Pentode Unit 
Pieter ouppin Weltage at hing. oes clscs. Dadian” 200 125 200 volts 
Gue-nea,cupply Voltage 9... oc ss essa eee — 125 125 volts 
Grig-MNosteoupply Voltage ~........0......+..-.. —2 0 0 volts 
Cathode-Bias Resistor ....0.......0. ccc ececechece — 82 68 ohms 
Araneta.) Factor tides, .§. 20, od ee. 70 —— — 
Plate Resistance (Approx.) ..............00000. 17500 55000 75000 ohms 
Tranuwonmuctatice bude. Mokler. oxi. ad, .tend.! 4000 21000 3000 umhos 


TYPE 6KV8 PENTODE UNIT 
GRID —No. 2 VOLTS 2125 


C2) 


MILLIAMPERES 
ro) 
o 


PLATE (Ip) OR GRID -No.2 (I 


i¢) 50 100 150 200 250 300 350 
PLATE VOLTS 92CS-11946T2 


PLATE MILLIAMPERES (Tp) 
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Blates -Cirsrem ts wi ss Cae oir aoea a e aeas . 4 16.5 20 mA 
Grid-NazZ, (GurFent - 6 ca. oun os AAA a ee 3 Ate — 3.1 OLD mA 
Grid-No.1 Voltage (Approx.) for plate current of - 
100 (GAS RPE. ivoire os cue the © Mla 8s 8 ORs —A.5 —A.2 —A.2 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
For fixed-bias operation ...........cccccvecees 0.5 0.1 megohm 
For cathode-bias operation ............c cece eee 1 0.25 megohm 
6KY8 HIGH-MU TRIODE 


BEAM POWER TUBE 


6KY8A 


ISKY8, 1SKY8A 
Novar types used in combined vertical-deflection-os- 
cillator and vertical-deflection-amplifier applications in 
black-and-white television receivers having low-voltage 
“B” supplies. Outlines section, 11C and 30A, respec- 9QT 
tively; require novar 9-contact socket. Types 15KY8 and 15KY8A are iden- 
tical with types 6K Y8 and 6KY8A, except for heater ratings. 


6KY8 15KY8 
6KY8A 15KY8A 

Heater’ Voltave (ac /de)@ ae: ieee co cnsssremtatevaternveiorete 3 6.3 15 volts 
Heaterm Current "PsA oie oe pe ees ee ciae 1 ae ee ae 0.45 amperes 
Heater Warm-up Time (Average) ...............6- — 11 seconds 
Heater Cathode Voltage: 

Pea keV Vet teaches | Bence wey tern arm ches caste tisuets isreuata lace +200 max +200 max volts 

tA Wera Gi teve WIG ige es.) cctin hi ece See ee ay eae ere 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

Triode Unit: 

Gridttot Platees i. Eek We oe. SRE SREY Bae, Hane eee 0.44 pF 

Grid¢to Cathodevand® Heater te, nln chee ore cdas se caabceusiusteas jeusisvers 15 pF 

Plate *to,Cathode and Heater .o 0.6. iieoce cues pe.csouec os. .e egos SREB 7 pr 

Pentode Unit: 

Grid: No.1) to Plate «us. 0... 0254. Ree PRN ED WS Eh ae a 0.048 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 2.6 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 0.28 pF 

Class A, Amplifier 

CHARACTERISTICS Triode Unit Beam Power Unit 
Pilate sev oltare oy, wisn so Meo ete eaate ehaae 250 50 135 120 volts 
Grid-No.2 (Screen-Grid) Voltage .... a 120 120 * volts 
Grid-No.1 (Control-Grid) Voltage .... —83 0 —10 —10 volts 
Amplification Factor: 0.004. 2 ein jee 64 — — a | 
Plate Resistance (Approx.) .......... 40000 a 18000 — ohms 
Transconductance; sce) pee eee 1600 — 8400 — EmMhos 
Place! Current 2 ee ct oe ke en 1.4 170¢ 39 — mA 
Grid=Nos2] Current weer... | se een. - —_—- 20¢ 3 — mA 
Grid-No.1 Voltage (Approx.) for plate 

current fotmiibam A. guk mies as) eases —_ —_— —24 —_ volts 


TYPE 6KY8 
BEAM POWER UNIT 
GRID-No.2 VOLTS=I20 


TYPE 6KY8 


TRIODE UNIT 
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* Triode connection, grid No.2 connected to plate at socket. 


° This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 


Triode Beam Power 
; ; Unit Unit 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
MROIMEIO LO CCV OILAR CY cho. cibscuctholts 6)- cc ace ope etancverioveraseherevecererg 830 300 volts 
Peak Positive-Pulse Plate Voltage# 

(eeerace, MAXIMUM) §.. 06. ccc clan ee lebes — 2200 volts 
D@wmGrid-No.2 Voltage ts .bisss. che dud gc tk owolint — 150 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ —400 — 250 volts 
Peak Cathode Current ................ SE Oe CIR Y GT 200 mA 
Average Cathode Current ..............ccccuccecee 22 60 mA 
RRB eg ec wy spiecy tise hsp wine vee so 1.5 12 watts 
CIG=INiGre CAR DUG) © Me) WN Moe mete eal, Wie i — 1.9 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For grid-resistor-bias operation ................ 2:2 Does megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
¢ Under no conditions should this maximum value be exceeded. 


MEDIUM-MU TRIODE 6KZ8 
SHARP-CUTOFF PENTODE oKZ8 


Miniature type used as combined oscillator and mixer 
in vhf color and black-and-white television receivers. 
Outlines section, 6B; requires miniature 9-contact 
socket. Type 9KZ8 is identical with type 6KZ8 except 


9FZ for heater ratings. 
6KZ8 9KZ8 
Heater Voltage: (ac/dc)... b.katt «oe ae eee 6.3 9.45 volts 
Peart POULLONT hr 2 x. 2 dn ERS toe cc edreentrr ees ee 0.45 0.3 ampere 
Heater Warm-up Time (Average) ................. P 11 11 seconds 
Heater-Cathode Voltage: 
MPM ESC Ss x a\:s so CP dh he or PE Ee - +200 max +200 max volts 
PAWOR ACM IVAN Om cB a EAR EE ck LIN, cebsustichahenenone 6 100 max 100 max volts 
Direct Interelectrode Capacitances :* 
Triode Unit: 
TE PUR sc 5 MEM sc) Sav a @ siaud beds Acpusthule Ok # Sohn oe aan 1.6 pF 
Grid to Triode Cathode, Pentode Cathode, Heater, Pentode Grid 
ING 3. e AWGUR eater RMR. Ou okies ik vie be ho bdib ule oawuose ce a2 pF 
Plate to Triode Cathode, Pentode Cathode, Heater, Pentode Grid 
INGO ATIOMEELCALOT © WE kn ee aes 1.8 pF 
Pentode Unit: 
Pete ene, 2 mae Pe tater: Uieps. Arm, Shr, US Pte co aco howe - 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
REIT A Le ONICLO hr, oe ic casero ia: slave b @ishce RE os See 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield ............ Prose: terca lade on oe wit es et oeeah uae: ma SMR OTT oil ac emanate 3.4 pF 
Heater to Cathode (Each Unit) ................... vo Mes 2 3.24 pF 
* With external shield connected to cathode. 
# With external shield connected to ground. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Leder 1a. UCU Su wt Mitel ag OM til fe sare hs AE nae en Se em 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... a 330 volts 
ASE INOMTARVOILB IG, 822) ae ic, ce nye sc bce be oats re — See curve page 96 
Grid No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PAnteleDissipation. # fiat. asaseitios: liwiteh ad samekw. & 2.5 2.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... —_— 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
oe eC) | at OA sk LS F 125 125 volts 
Grad=Wors t Veltape all. MOEN MOI. oc cc ce ec enacles — 125 volts 
eee Me OICRTOS ys. OTE a ess caannannnunne aet —1 —1 volt 


Prinpiatientioue, Factor Wisi Glo ee bis on wae nannanaan 46 _ 


344 RCA RECEIVING TUBE MANUAL 


Plate ‘Resistance (Approx.) ....1a/902. 2. 8/004-.01 1 ; 5400 200000 ohms 
Mrangcon ductance 9 omeuse: dueaayeenay. yon ate ay hese 8500 7500 emhos 
Pilate: Currentage: 4.2 ome. s. 88s be Oh Tei eds 13.5 12 mA 
Grid= No, 2ACurrents so ove cee ah eee EEE —- 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

10 As. 2.60 ew peas -aseeeiath- ce OSe.. a: 2 ‘3 —8 —8 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 


For fixed-bias;operations!tiseii........ /eBIIaM & 9.25 6.25 megohm 
For cathode-bias operation ...... Mad ce tmae Ae She ot 0.5 0.5 megohm 
6L5G Refer to chart at end of section. 


6L6 ‘BEAM POWER TUBE 
6L6GC | 


Metal type 6L6 and glass octal type 6L6GC are used 
in the output stage of audio amplifying equipment, @) 
especially units designed to have ample reserve of i 


power-delivering ability. Outlines section, 4 and 19D, OPS 
respectively; require octal socket, These tubes, like de cee 
other power-handling tubes, should be adequately ven- 
tilated. Type 6L6GC can be used in place of type 6L6 ~~ TAG 
and may be supplied with pin 1 omitted. — 
PT CASEIeaViO LEAS Came) Clim ed seasons, o ceaiciomotn ty he cine Guin tiesse cieies cagueialie OaeNs 6.3 volts 
Heater Currentins G40) Wk. . ere ae ee So. Sh... ae ES PPR. . SEER Oe, 0.9 ampere 
Heater-Cathode Voltage: 6L6é 6LEGC 

ROG SAV GLU Caton chee Se SM pou Begone os a sc ae cares Seba Maes +180 max +200 max volts 

AVEYAGERVaAlUGe adi sheds «bc esc ie Oe — 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid GINO. 1 Ptowblate 65 Bete iin. calabsesdisawe weve anes é 0.4* 0.6 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and 

Grid>: NGiSRRG. ACE” eer eul Deeley + ered «ea c 10* 10 pF 
Plate to Cathode, Heater, Grid No.2, and 
Gig PANO. Sie Oe aay ee en en OR egy 12* 6.5 pF 
* With pin 1 connected to pin 8&8. 
Class A, Amplifier . 
6L6 6LEGC 
Design-Center Design Maximum 

MAXIMUM RATINGS Values Values J 
Plate Voltage —.,2.... . dee ARORA, SERINE. QOMl es: 360 500 volts 
Grid-No.2 (Screen-Grid) Voltage .............0000- 270 4504 volts 
Plaster, -DiIsSi patio cs fo ckc ee ee caro serdeteusact one e as 19 30 watts 
CTIGaIN O; 2ST UAE Bs icicle tle ae bie sie, <5 s Sem GALS 8 2.5 5 watts 
TYPICAL OPERATION 
Plate, Voltage visess sino Oph ae e+ ot aes Bem. bie 250 300 350 volts 
Grid=NoO:20" Voltage facloh gaciy sa Wa ee laa ae 250 200 250 volts 
Grid-No.1 (Control-Grid) Voltage .............. —14 —12.5 —18 volts 
Peak AF Grid-No.1 Voltage ..........2....0005 14 12.5 18 volts 
Hero-signals Plate, Current .2h....5.6..0..6%0% 72 48 54 mA 
Maximum-Signal Plate Current ................ 79 55 66 mA 
Zero-Signal Grid-No.2 Current ...............26- 5 2.5 2.5 mA 
Maximum-Signal Grid-No.2 Current ............ 7.3 A 7 mA 
Plate Resistance (Approx.) .............0ccewee 22500 35000 33000. ohms 
"EY ANS CONGUCLAD COgAE seotiath sarah cia oe Jo! Mes ote, ap ete ee 6000 5300 5200 umbhos 
WOUUMeEReCSIStATICCupmINe ce Gc ct h bolete «atk wc te ete eee tee 2500 4500 4200 ohms 
Lotal--Harymonie Distortion Wasco. et 0 ae. 10 11 15 per cent 
Maximum-Signal Power Output ................ 6.5 6.5 10.8 watts 


4In push-pull circuits where grid No.2 of each tube is connected to a tap on the plate 
winding of the output transformer, this maximum rating is 500 volts. 


Class A, Amplifier (Triode Connection)t 


6L6 6LEGC 
Design- Design- 
MAXIMUM RATINGS Center Values Maximum Values 
Plate  Voltare™ se.) en ea cole cewallenmchetever vais Ae 275 450 volts 


Plate Dissipation™ (Total) -iuis. sciaae s devinnsdowe see FE 19 30 waits 


TECHNICAL DATA 


TYPICAL OPERATION 
Plate Voltage 


SERPS! Le Fs 66) 6 ae © (Oe. ee Gee Cate udp One cepa, aU A wih Micewehw Ww lw) ee 6, & eee 
AEM CMAs SEI CAS eM eipiniy elk A)niS ee Ohla gM Bist exe we ulow eh! e ol ee sl cKeweMieie: eo) se, 4° o) 0 dhpeaans 


Kong Ob 0! (o/h adie wauewe chu reas el oR ee heweu wail ces ia \e) eo 9) eo. aaa 


SHO NOM OMe Bee Sew eho Lee eh CSeKCAD ES (Be ©, ple syievenel, © 


Plate Resistance (Approx.) 
Amplification Factor 
Transconductance 
es SEES gg 0 ig SO NT a 
Tota aarmonicy Distortion, (yrs. hye. bed ed . SO Ge rune SS, 
Maximum-Signal Power Output 


SP He Feat et erat emal siete ateM ete e te Rete Vesta he Netereita ts taMate Vel oMe) a te ee 


Minieabial ves ie)/ (al Kegs unslep! Na) Oey Jette ele \,e° eh Tentel wet 'ye) Mao. Je) 1m Lec Ne eAeIe RS Woe; “Al Cathie al eke sw taae 


ap eye: F eGnitisite: w csgin. eke. silo slh aol © pb vsdieNteyigite: po) anremie 


+ Grid No.2 connected to plate. 


Push-Pull Class A, Amplifier 
MAXIMUM RATINGS (Same as for Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Pistemevoltave: sate far ras ciultee yp eroee et Fa era 4 250 
GrideNov2ieev oltage osity. PI) Ree eters 250 
Grid=-No.l "Woltage ........—rck: at Mat ok. ks. a aS ORE, —16 
Peak AF Grid-No.1-to-Grid-No.1 “Voltage .......... 32 
Zero-Signak<Plate Current ~.".,' 282d 2b et berm 4120 
Maximum-Signal Plate Current .................... 140 
Zero-Signal Grid-No.2 Current ...,..............6. - 30 
Maximum-Signal Grid-No.2 Current ................ 16 
Effective Load Resistance (Plate-to-plate) .......... 5000 
Total iarmonic/ Distortion |... *.:>...........6.. ee. 2 


Maximum-Signal Power Output 


TYPE 6L6GC 
GRID—No | VOLTS=0 


PLATE MILLIAMPERES 


0 100 200 300 400 500 600 


OPM Mun cai wien st (6) (i atnaliley (ol fe) (e leilie met lege) (ee) Ie fmks, ele! 8) ol sfie) Wem stip 
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MAXIMUM RATINGS (Same as for Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


6L6 
TROOUASe os ics samaewSivurs vdte ok SUbelae 360 360 
AGI OND V OLLR DO acs se pine ioinanFisna:o, oid swiss vieiete¢ 6 270 270 
Gaanool Voltazer .. 0. o. e e e, as —22.5 —22.5 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ...... 45 45 
Zero-Signal Plate Current ...................2- 88 88 
Maximum-Signal Plate Current ................ 132 140 
Zero-Signal Grid-No.2 Current ................ 5 5 
Maximum-Signal Grid-No.2 Current ............ 15 11 
Effective Load Resistance (Plate-to-plate) ...... 6600 3800 
Woetamenarmonic Distortion, 6c. 6 hee 2 2 
Maximum-Signal Power Output ................ 26.5 18 


Push-Pull Class AB. Amplifier 
MAXIMUM RATINGS (Same as for Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Piateme Volare lia.) ear os BAe, atte ES sh ode 360 
Grid-Nese Voltage ... 07 oar .eagiltot’ . atiess! 225 
INO MTA AVOMAL SC! fy Ok. SMV oo aa oFE™ 6 Stok Pace ohn —18 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .......... 52 
Aervossignal..r late .Currentiiey. -1oJaed..tok . dees 18 
Maximum-Signal Plate Current ................... 142 


Zero-Signal Grid-No.2 Current 


-amhos 


per 


per 


per 


ohms 
cent 
watts 


volts 
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Effective Load Resistance (Plate-to-plate) ....... aie 6000 3800 ohms 
Total Harmonic Distortion ...... 0.00.0... eens aS 2 2 per cent 
Maximum-Signal Power Output .............005 Aik 31 AT watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ..... Soha chee ate ttre Peis Berets carne he eS 0.1 megohm 
For cathode-bias operation ........c cece cece eee ccees Sian eate cos 0.5 megohm 
6L6G Refer to chart at end of section. 
6L6GB Refer to chart at end of section. 
6L7 Refer to chart at end of section. 
6L7G Refer to chart at end of section. 
6LB8 MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Neonoval type with frame-grid pentode used in tele- 
vision receivers. Triode unit is used as a voltage am- 
plifier, the pentode unit is used as a video amplifier. 
Outlines section, 10A; requires neonoval 9-contact 
socket. Heater: volts (ac/dc) 6.38; amperes, 0.725; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
BlateanV oltare nds lec teks ts eee thas pee aoe 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
Grid-No;2) Noltave” 3. Bo 5 Foc ee em ronions — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate.) Dissipation. (Gof aeut ree eee Cee ae 2, 4 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ......... _— . 1.1 watts 

For grid-No.2 Voltages between 165. and 330 volts — See curve page 96 
CHARACTERISTICS ‘ 
Plate SupplymvVoltace ) 5. 4... Wiles ose se ts bic 125 50 200 volts 
Grid-No.2 Supply. Voltage 2. mag;-....:...-.--- — 100 100 volts 
Grid-No.1 "Voltages 2 a: Soar a. ee ee ee 0 0 0 volts 
Cathode-Bias Resistor 4. ..5.0- 2. hee ee ee 68 — 82 ohms 
Amplification Factor .:... an. . cme. een ene 30 sas — 
Plate Resistance (Approx.) ........-.-.+eeeeees 6900 so 50000 ohms 
Transconductance. os case ere Ge ote so trees 5000 aad 20000 pumhos 
BlatemOubren tit eis ee eee cc ee we tacts aaa aime el oe Boe eusre ets 13 55* 17 mA 
Grid-NoeCurtent: 225. ce ene oe ose ins — 18* 3.) mA 
Grid-No.1 Voltage (Approx.) for plate current 

Of 20M Ageiiig ou uc hele cers Cae ee eee —10 = — volts 
Grid-No.1 Voltage (Approx.) for plate current 

Of2 100 DAME. Oe SOTERA Ascites c cee eens —_ _— —5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 

For fixed-bias operation ........c-0e.eeeeeeee . 0.5 0.25 megohm 

For cathode-bias operation ...........00e.eeeee 1 1 megohm 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


HIGH-MU TRIODE— 
6LC8 SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. Pentode unit is used in 
noise-immune gated-agc-amplifier circuits, and the 
triode unit in sync-separator circuits. Outlines section, 
6E; requires miniature 9-contact socket. Type 8LC8 is 
identical with type 6LC8 except for heater ratings. 
For curves of average plate characteristics, refer to 
type 6KA8. 


TECHNICAL DATA 
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> 6LC8 8LC8 
Heafer . Veltave (ac/dc) ........cccccccsccccvccuces ; 6.3 8.4 volts 
MOR GrarECSLIT VOLE Ml OS sie Be rpetleme Po hue hone 6) kos bah doocega diene ; 0.6 0.45 ampere 
Heater Warm-up Time (Average) ............... 43 11 11 seconds 
Heater-Cathode Voltage: 

Peak valuers i... . oh Ler eee ean’ o® Lagan ; +200 max +200 max volts 

DN TIO os oa alain, vce Rainbn a bao! « fd 100 max 100 max voits 
Direct Interelectrode Capacitances: 
' Triode Unit: 

nd, CON Mate ......26¢R0 2) taclaos toed ene. ovigd oletieees 2.2 pr 

Grid to Cathode, Heater, Pentode Grid No.3, and Interna] Shield 2.8 pF 

Plate to Cathode, Heater, Pentode Grid No. 3, and Interna] Shield Paar pF 

Pentode Unit: 
CItMNOSLARLOM PD IAtC% coe a cece ta dale ee oases Sed beh bu Bm at 0.10 max pF 
Grid No.1 to Cathode, Heater, Grid No.3, Triode Cathode: and 
Ree SCL AE We a a Sued oer be cuhtv do Gk edhe 10 pr 

Grid No.3, Triode Cathode, and Internal Shield to Plate ...... 3.4 pF 

Grid No.1 to Grid No.3, Triode Cathode, and Internal Shield . 0.36 pF 

Grid No.3, Triode Cathode, and pe Shield to Plate, Cathode, 

Heater, Grid No. Laeand,Grid No.2 2...) 0090 BI. ca cha bene 12.5 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit 
EO CURSOS PU) soso os dani cee ERO . Seat Bel eee Boa ered 300 volts 
Grid Voltage: 

Positive-bias’ value <<)... 040.0). AOE RE, a OG oo cen: 0 volts 

IER AtIVe-DIAS © Vale nih. cet 2 oc, ¥ wala Wel ametuer weg Ae ko rte: —50 volts 
RRS NTA TRCN AEP, ACS! ASS elawis dies Goats cua techs cc un be a es! watts 
CHARACTERISTICS Triode Unit Pentode Unit 
PiateMSupp lym Voltawe, jctieys iiss... «so. 0.0.0.8 4%\0.0.6.0,¢,0,0066.005 200 150 volts 
GrideN@:2HASUDDIY: Voltazesy ....-. scececo a. co.s,ecéeace, once aele — 100 volts 
Creer dt mi CLEA PO i. «rE WAY ab bookie kos warn we ee —2 — volts 
Pathode-bias | Resistor oo). oa seuss oo dca ba bo ole a See be gua — 180 ohms 
AMPHNCAUOIE VR ACTOr Meer 7 TRE Bh Tee ee ee 70 — 
Plate” Resistance (Approx.) 00. ie eee 17500 100000 ohms 
Transconductance, Grid No.1 to Plate ............ 4000 4400 pmhos 
Transconductance, Grid No.3 to Plate ............ — 600 “mhos 
28 Leu) CORULSTAPEL TY re lhe gn. ROR EPO IE Dh aM ti ea ANP ari ad 4 4 mA 
CHIN On OUTTON Ge wae oo od dines te clea : — 2.8 mA 
Grid-No.1 Voltage (Approx.) : 

Hori plete;current; of 107A oot eRe —5 — volts 

For plate current of 20 wA ......2...... 0.0 eee _— —A4 volts 
Grid-No.3 Voltage (Approx.) for plate current of 

PAD TSN SE EOE RTE ie i ett Ae Yo SR gle aL ade“ — —T* volts 
MAXIMUM CIRCUIT VALUES 
Grid-Cireuit Resistance: Triode Unit 

Gres Xed=piaS WOPCFALION — cnc ils clas kc Shs be die deaeolele er eee a dole ore vhs 0.25 megohm 

Mor cathode-bias,operation: “.00. 000. ec eke Sc le cc ceue * 1 megohm 
* With no external connection to triode plate and triode grid. 

Gated AGC Amplifier and Noise Inverter 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) Pentode Unit 
POMPE ALOMRV ONAL OM Males cack otek vichbasonde Oe eee ee bok eee bo ns 300 volts 
Peak Positive-Pulse Plate Voltage# ....... 00. c ccc ccc ccc cee ees 600 volts 
Grid-No.3 -(Control-Grid) Voltage: 

Peveenian wvalue ... ..... Pee TIS ee «eet c dob che hor cecce ce 0 volts 

EOE RG UO, a a ne eh —100 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... 0... ccc ecceee 300 volts 
Garde Voltages... ccc lease cuss Pe Ceara Ce See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

RRS CLAIM R avin ts cnve a. See's oem badle a aie’ b Ne Se HORN «eae aks ; 0 volts 

ET IT INTO no's 5 go bots Gn CGAL ORE Dkr cine 0 aR —}0 volts 
MIAO) os. Se ea oe ke eee we bee a ee ee ae 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ..............ccccccee il watts 

For grid-No.2 voltages between 150 and 300 volts ..... ph eet aah See curve page 96 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation 


SOK pe ep ese p Oe Se SS STK dec owpnaee se 6 ae 


# Pulse duration must not exceed 15% of a horizontal 


0.5 megohm 
1 megohm 


scanning cycle (10 microseconds). 
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10LE8, 15LE8 -TWIN PENTODE 
Miniature type used as combined. color demodulator 


and matrix amplifier in color television receivers 
utilizing high-level demodulation systems. Outlines 


section, 6G; requires miniature 9-contact socket. Types PPS G, 
10LE8 and 15LE8 are identical with type 6LE8 except 
for heater ratings. 9QZ 
6LE8 10LE8 15LE8 

Heater Voltage O(ac/dce)) ..csakws as cat oirotin: ombtes 6.3 10.0 15.0 volts 
Heater. Current occ eos. aoe RRL oe OE 0.76 0.45 0.30 ampere 
Heater Warm-up Time (Average) .............. _ 11 1l seconds 
Heater-Cathode Voltage: 

Peak.walieterer ie oc. 2 pee era Sod ht teeta A +200, —300 max volts 

Average pevalue: i540 c Bee lee ee, so 100 max volts 
Direct Interelectrode Capacitances: 

Plate (Each Unit) to All Other Electrodes .................. 3.7 pF 

Grid No.1 to All Other Electrodes ............35............. 15.5 pF 

Grid No.3 (Each Unit) to All Other Electrodes .............. 6 pF 

GridoNotai tot@@iate (Hach Unit))” Line eee, ia eee Oot pF 

Grid No.3 (Unit No.1) to Grid No.3 (Unit No.2) ........... 5 0.1 pF 

Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Pilate, Voltaze (Mach Unit) 50. per Wek 28 t.t ete ol eal Bytag t= 300 volts 
Grid-No.2 (Sereen-Grid) Voltage ............... 0. cee eee eee 150 volts 
Platé=Dissipation@a(Mach Ustity. <5... Pbsgemticcetent haere rer ee cere ere et oho 2 watts 
GriedsINGe2 9 hn put eee... ccc sls CRA cals bis rie or oRemencranee Rifavrat oflcment Noy ache aecrce shee Ne 2 watts 
CHARACTERISTICS 
Gi Control Gs Control 
PlatemVioltagete way Peta Ue concn ele 100 100 volts 
Grid-No.3 (Suppressor-Grid) Voltage ............. 0 0 volts 
Grid-No.2.\(Voltagematos) = 40 ae ee ee ee 100 100 volts 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value —2.5 —2.5 volts 
Transconductance, ,(Approx:)- 9. o2e....0 0620. lll 5800 350 umhos 
PlatesResistance t(Approxs) io. Sec, We ob eis? 50000 50000 ohms 
PlatewCurrent o 3. Pelee ee, AR ie oo eS 8 7.6 mA 
GrigsNorw m@Ourrents |. Sac oenc Gu eee ene cee 15 14.5 mA 
Grid-No.1 Voltage for plate current of 20 wA ...... —T7.2 —— volts 
Grid-No.1 Voltage for plate current of 100 wA ..... —6.3 — volts 
Grid-No.3 Voltage for plate current of 20 wA ...... — —17.4 volts 
Grid-No.3 Voltage for plate current of 100 wA ..... — —16.5 volts 
6LE8 HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in video-amplifier stages of color 
and black-and-white television receivers. Outlines sec- 
tion, 6E; requires miniature 9-contact socket. 


Heater  Voliage W(ac/de) eersiascaavinaistesees ates bs tatgge he's tas 6.3 volts 
Heater .CurrentyQyp. . 6. oes ese ORES Re OO ROAR... A. 0.6 ampere 
Heaterqwaitm-tip) Time (Average) > ii.i ices chee lines set se ssas ceases 11 seconds 
Heater-Cathode Voltage: 
Peale lie il. Taine adn g aie re ae eee beh SR ee oe Oe 5e88 +200 max volts 
Wvyerage /valviers.. ios nae nash dd haute Be OS OER tn oR Sadoe 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Grid.t6,. Plate yee 6c ae at eek ee hn a. ER eee Pie Ben, pr 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and HMinternal ¥ Shield PRS Mavs, RR ee ren te ee Aen, Se eee 8.2 pF 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and, Internal ,Shield: pws ttre co iseis foe eRe Seek ee 1.8 pr 
Pentode Unit: 
Guidy-No.1 tof Platew-nse “Lets. GREER OI. eee 0.06 max pr 


Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield aeeaenseeeaoocee eae eBweaevpeevw eae eee eree eee eeaeeeeesenaneve ov a2 10 pr 


PLATE MILLIAMPERES (Ip) 
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Plate to Cathode, Heater, Grid No.2, Grid ‘No.3, and 
internaleShieldayy-2i..0 wow Pes onion. sldoy into jem wtic Eatek 3.6 pF 


Hentode Grid (No.1) to Tricde” Plates ivi acac Muew es weed ek eas 0.008 max pF 
Pentace Plate stor Tridde Plate... vice. tos cc'ka cette ce epascuvcede 0.15 max pF 
Class A Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
AAU CEN ONGA SC el Hite rer OmMIO 5 A a 5 aactctstibecseroaand Sineee 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
AEN OV Olt a ee ee ome, igre oo grote fee — See curve page 96 
Grid-No.1 (Control-Grid) Voltage: 

MAOSILIVE-DIASUOVERTS ER i. ok cr tesile Weitere eile te cout 4 0 volts 

Wevative-bias Value. 6.8 U eo. cabana etude’ —55 —55 volts 
RCN Orie NETIG. ca scscsate Me eo 4.6 ficlw svencte te era's Seed 8 0 mA 
PAGteREDISSIPabiON oe ee ee Ee he TER ne ie eee eZ i 1.1 3.75 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ _ i Sa watts 

For grid-No.2 voltages between 165 and 330 volts —— See curve page 96 
CHARACTERISTICS Triode Unit Pentode Unit 
PACE T NOIRE FM oo cw bd gc as ose as 200 40 75 100 volts 
Grice Norse VOLTAGE, ow ou. cnt cava wee es a — 150 150 volts 
CTIAAINO. LY O]TA RE (ss on gigceyy so < 4 Seis 0 —2.5 volts 
Amplification Factor ....29).....0.6.%. 70 40 — — 
Plate Resistance (Approx.) .......... 17500 10000 — 200000 ohms 
Transconductance«*%..... el AP he. 4000 4000 — 11000 pmhos 
Pla Le POURED GO. cos a oc op thdeto aa ded 4 11 508 20 mA 
Grid=No.2 Currentiimns..20. 0.080 0c ee ae — — 128 5 mA 
Grid-No:1 Current ................... 0 Za, 0 0 mA 
Grid-No.1 Voltage (Approx.) for plate 

Current ot 2Or yA: ei eee se —) — —_— —8s volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: Triode Unit Pentode Unit 

Pormixed-sbias operation ....:...6.cesscecss cus : 0.5 0.25 megohm 

For cathode-bias operation ...........0..00 cee aE 1 megohm 


» This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


a eon) ® TYPE 6LF8 ae TYPE 6LF8 
#4 TRIODE UNIT). 2 go PENTODE UNIT 
Fae ae oO re GRID-No. 2 VOLTS =150 
a) ~ 
25 °g 2 if 2B GRID-No.! VOLTS Ec, =0 
204 4a ga 40 = 
= Of 
Ss «i530 
= 2s 
10 Ais oben Ha ay ZO 
= TG) 
oe - 
5 1° < 10 
a. 
- O 
0 100 200 300 400 ) 100 200 300 400 
PLATE VOLTS , 92CS-12384T PLATE VOLTS 92cs-i2396T 
MEDIUM-MU TRIODE— 6LJ8 
SHARP-CUTOFF PENTODE 


Miniature type used as a combined oscillator and 
mixer in vhf television receivers. Outlines section, 
6B; requires 9-contact socket. Heater: volts (ac/dc), 
6.3; amperes, 0.4; maximum heater-cathode volts, 
+200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Triode Unit Pentode Unit 
TLE AUC CC i a nae Ot ma A ee . 280 280 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 280 voits 
MSIE OEE VIGILARE! os. sc sdleth sae <-olgin si a) aWnwcwebanareueumnboaian ae — See curve page 96 
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Cathode Current csi Bela nie alarkiiety: ele ake AaRRAR «ee 20 20 mA 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation irene ts Br ms reo iia atic de UR RS Ortaca uae cts 2 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 140 volts .......... — 0.5 | watts 

For grid-No.2 voltages between 140 and 280 volts — See curve page 96 
CHARACTERISTICS 
Plates Voltawe, Gee ck. s Mee Med k set ee eS 125 125 volts 
Grid-No2. \Voltager Un tsa. oie ee ee ee es — 125 volts 
Cathode-Bias ah wen Be eae Me 3 Rudi Mee ee. eee iF 33 ohms 
Amplification BETO ates eae Ghee he ee See — 
Plate Resistance (Approx.) ........ 0c. ccc eee eee cee 5000 125000 ohms 
shrans conductalicesiese so. aelews 2 od bee ees ees 8000 13000 umhos 
Biateye Current Wiis ik wae Ae ucre aaa keene nae ee 18 12 mA 
GridsNo,2 Current gon, cee See te ie le lee earl —. 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

PE AORERE EE BR Se Cire, (acai atch cia ete carne (eee aa —6.5 —A volts 

MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .............0cc.eceee 1 0.5 megohm 

For cathode-bias operation .................05. 0.5 0.25 megohm 


MEDIUM-MU TRIODE—SEMI- 
6LM8& REMOTE-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele-. 


vision receiver applications. The pentode unit is used 
in burst-amplifier circuits, and the triode unit as a 


general-purpose amplifier tube. Outlines section, 6B; ¢ip 


requires miniature 9-contact socket. 


PT 
SAE 
Haeateris Voltage wfACLdC) | gopeinw sims cae Maecbpteroneks’ doebieace. <x tladiednn 6.3 
PIOBLBY WOME oa ay See ho ns ne Ine 6h RaMenais ea stad: ceeded Tek! eee 0.45 
Heater-Cathode Voltage: 
DA Mar, RUC a One lh) a eit Tee hai, hc AEST eM Deters ae a +200 max 
PNOTAL OR NANO Bike ORE tals iese., Elapetune tial abate. on ae ele 100 max 
Direct Interelectrode Capacitances: 
Triode Unit: 
STIS COTRE Lp te ce gs ones daca Oa Ses fo Seg RE rere ers 1.8 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
andIntemal’ Shickah. crwth ae Po kee. ee mee fl 3.2 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and Internal Shield pat nrei. SoBe meh be ote | 1.9 
Pentode Unit: 
Grid No. to; Plate tw hw. eR cs Ree Se 0.015 max 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
internal Shield 1.3.04) oF 4. - oor. ee Lk ee ee is 5.5 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Shield 4 nag. a ee ap ee Ee OOO WS ee meebo af dae 3.8 
Heater to Cathode. (Each. Unit)... Whi oomcdeec em een 8.2 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
LiRLG MGILAR OC. Pie. cc LOM Ot eco CAR e dlc vubat eee ween 3830 350 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 
CaTideINoO.2 \ Voltage tye eek ty arivtads. vievee aoe cee! — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 
Piate *Digsipation © foc. Soo ee ee eae Se 2.5. 2.5 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... — 0.55 
For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Riate “Voltage tis... onc anzoes. a. ee. beer. eed 125 125 
CIGs Nie VOM OMe on a tL el ee ei ee — 125 
RST. LW IER hy rch ne gre sae ne ee ne Oe: = —1 —2 
Amplification (“Factoroie97%... 332904 Jseilo0s . & Ab — 
Plate Resistance (Approx.) .........0..0-0cecue ce eee 5400 150000 
Tranecon@uctance "73... ee ek ee, ee 8500 6000 
Plate! Currént (952, 20.65 i ct a oe TL. 18.5. 12 
Grid-No.2Z4Currents., (ee, Seine Aa eoee. rote — 4 
Grid-No.1 Voltage (Approx.) for plate current of 
LOS Shao OS. Se BPR, | ROR Ser, 2 BE laa dee. hye: —8 —14 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation.-.......c.cccce cc ceccice 0.5 0.25 
For cathode-bias operation ..........-0e-c05u0 A 1 0.5 
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TYPE 6LM8 
PENTODE UNIT GRID-No.2 VOLTS=125 


Cea 


=No.l VOLTS Ec) *-0. 


MILLIAMPERES 
PLATE MILLIAMPERES - 


PLATE (Ip) OR GRID No.2 (I¢9) 


LZ 

LLL 

10) 100 200 300 400 
PLATE VOLTS 92CS-l042iT2 


# 
G2p ae. 
ae MEDIUM-MU TRIODE— 
Ss 
2 Nox,  SHARP-CUTOFF PENTODE 6LN8 


Miniature type used in frequency-changer service in 


PT GT television receivers. Outlines section, 6B; requires 
9DC miniature 9-contact socket. 
eatery oltacen(ac/de)i Gal) oe ce baile on bn seine od eve os ie ey ae Rec 6.0 volts 
Herre Currentie. oho FMR io SI sees es ep eo ee daa Bede, cRA BOC IR Ohne 0.45 ampere 
Reakwitearer-Oathnode Voltare ..... aha 'ai ayn cs cies shicieVns ee geese sleee st +100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PIAterOUDDLY. OV OllLaL ei. ons 1 ERS a es THEM a. 550 550 volts 
Eee CMO) LAS Cee a a TA. ote ie se ee a Seen ee 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550 volts 
Grid-No.2 Voltage: 
With cathode current of 14 mA ...............2. — 175 volts 
With cathode current less than 10 mA .......... — 200 volts 
ENO CME ROUUTONG Ms ones Oi eles teen Had ete ene ae 88 14 14 mA 
Ate ISSIDAGION:: i oiic co bere er te ele gyelvter nw NE pera ara 1.5 17. watts 
Grid-No.2 Input: 
With plate dissipation greater than 1.2 watts...:. — 0.5 watt 
With plate dissipation less than 1.2 watts ...... —_ 0.75 watt 
CHARACTERISTICS 
PIR POMV LEA OD averse Bekele Rheceche cus. 6 hus «2 chalets Ble ®, es cep alee 100 170 volts 
OTIGSIN GE TONAL 2 MES. seer Oh bob lito oe oe ahs SER A aiiuee — 170 volts 
GAAAINOSUAMOIUAZED k's is ew cee od ne ole cop teieiays » wielers —2 —2 volts 
ATO DMA CALION IGaCtOn! bole ee Le ert OR. cae ee os 20 — 
Mu-Factor, Grid No.2 to Grid No.l .........0+6...... —_ 47 
Plate» Resistance, (ADDProx.). di.) eons ine owas e tees —_ 0.4 megohm 
TPPORISCOMOUCEATICS Wye ech wh aie ee bs dee Be laiale  wepe ate 5000 6200 pmhos 
Plates Current: a; .\..\%.. Ges. 3 Seen, S Sbeiede Puree er canes eee 14 10 mA 
CGTMAIN Ole PAOUTTENL N.S er ee ae a se hes : Pa 2.8 mA 
Input Resistance at frequency of 50 MHz ........ oe — 0.01 megohm 
| Equivalent Noise Resistance ...........c0..ssveeee e _ 1500 ohms 
| MAXIMUM CIRCUIT VALUES 
| Grid-No.1-Circuit Resistance: 
MOY" HSed-bias OPeratioN CK: 65366. Ghee cee eee 0.5 0.5 megohm 
| For cathode-bias operation -..............+008 8 0.5 1 megohm 
: MEDIUM-MU TRIODE— 
| SHARP-CUTOFF PENTODE 6LQ8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as a video output tube. The triode unit is used in syne 
| separator and sound-if circuits. Outlines section, 6E; 
| DX requires miniature 9-contact socket. 


2) 


PLATE (Ib) OR GRID-No.2 (Ic 


MILLIAMPERES 
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Heater Voltage (ac/dc) ....... perce eis ce sie ee fe cee ene ei 6.3 volts 

Heater Current ....... jo et eh ll ew We. fee tek ago eee tikes p 0.7 ampere 

Heater-Cathode Voltage: i ‘ 
Peak: valued i... ). petite: Beka SAAN nbd” ty kic ist Benes Meee TE os +200 max volts 
AVeraves WE] bey Fe achoke cca t tee. PHBE «ud lorst «NI, «obs wese Bye we ouewe és 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 


Grid (ter Blatee a Ae Le oc cots RRR Po Ce) Seepemiateen tule welomeadn oe cone 2.8 pF 
Grid to Triode Cathode, Pentode Cathode, Heater, Pentode 
Grid No.3, and Internal’ Shield ........00.0. 04.0.0... ce oe 4.2 pF 
Plate to Triode Cathode, Pentode Cathode, Heater, Pentode 
Grid’ No.3)"and Internal Shield |... Aa... 0. $6.05. cak veg deem ‘ 2.4 pF 
Pentode Unit: 
Grid SNool Stok Plate UN: 203!) Os Sack sae eee Po ne 2 Se 0.12 max pF 
Grid No.1 to Cathode Heater, Grid No.2, Grid No.3, and 
Internal “Shield ete eee BR hee ree eee 14 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Tivternabssohield ace res ee ee ee ee oe 4.8 pF 
TriodeGnidjetou+Pentode. GEIstey «6... Oe ec os 6 oie ok os ee ne tes @ 0.015 max pF 
Pentode,i Platesto;*Triode: Plate ... 0.55. cen ee ee, ae 0.17 max pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Triode Unit Pentode Unit 


Plate@a oltaveg ec vee ce ee ee ee oe coe ae ese ae 300 300 volts 

Grid-No.2 (Sereen-Grid) Supply Voltage ........... — 300 volts 

Grid=-Nomwrewoliawe obi bok ee oo ees vue ee — See curve page 96 

Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
2, 


Plates Dissipation anche es Oa eee oe oes ues Bee a 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts .......... _- 1 watts 
For grid-No.2 voltages between 150 and 300 volts — See curve page 96 
CHARACTERISTICS Triode Unit Pentode Unit 
Pilate’ Supply VoOltace: FT lke Serer 4. ae eis 125 125 - 200 volts 
Grid-No.2 “Supply; Voltage 2222) ttt 255 toe — 125 125 volts 
Gathode-BiaseeesistOr Pere eon a ent eee 68 82 68 ohms 
FAM Dilati Cation wel ACCOLMms- ae tee Ue take eee ee 46 —_— —_ 
Plates Resistance’ (Approx:) .. >. aapeeebpecms A: o ote 4400 55000 75000 ohms 
EMEATIS COMNGWELATICE, Mig woes otal he Hide) eee no eee ees 10400 21000 23000 umhos 
Plate. Curtents, so0i8e Ral shat? ...... teen 15 16.5 20 mA 
@GridzNo:2aw@usnemte, cs bo eRe ces eos eect oe eae — 3.1 3.5 mA 
Grid-No.1 Voltage( Approx.) for plate current ; 
OL LOO AT ein... SO eROnN me MRN TE 86 6 Ie gL RB econ e A —6 —4.2 —4.2 volts 
MAXIMUM CIRCUIT VALUES Triode Unit Pentode Unit 
Grid-No.1-Cireuit Resistance: 
“Hor. fixed-bias'= operation= ..........<<..+c.s= fer 0.5 0.1 megohm 
Hon cathode-bias) operation, oa sage) cae ae ne 1 0.25 megohm 


TYPE 6LQ8 
PENTODE UNIT 
GRID -No.2 VOLTS =125 


~@ 100 200 300. 400 
PLATE VOLTS: 


6LT8 TWIN DIODE— 


8LT8 SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. 
The pentode unit is used in low-frequency horizontal- 
oscillator applications.. The. diode units are used in 
horizontal afc: discriminator circuits. Outlines section, 
6B; requires miniature: 9-contact. socket. Type 8LT8 
is identical with type 6LT8 except for heater ratings. 


92CS~1375IT 
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6LT8 8LT8 

eeater) Voltawe® wu... odeevel. Sosla. suck ovclonchiverScretseets 6.3 8.1 volts 
Prem em Orrenibr tits, i wl mks. Peo de icdbleoe bees ~ 0.6 0.45 ampere 
Heater Warm-up Time (Average) ......,........ be 11 11 seconds 
Heater-Cathode Voltage: 

ee a ahs +200 max 200 max volts 

MORE! VANES CL oi de Kiss oe see's. CE bisiohy stools 100 max 100 max volts 

Pentode Unit as Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
a os, a hailed a Sl atolls emtrarheh, Wavelet iain teh babicatnbit hs 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........................ 330 volts 
Sdn Beottase) VR 1. bare COLA ommyt ot aotadt... un... - See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
si CGY Ca al Ml bela she le : 3.1 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up. to.165 volts ........... ora Grek sia rene ‘ 0.65 watt 

For grid-No.2 voltages between 165 and 33 volts ............ See curve page 96 
CHARACTERISTICS 
DilsperMpcontarer s/o... cl ache cated s Eoin Prate grote age RIS. Puke cys neve bys ops anc » 125 volts 
Grid PiG-cpsimuppressor Grid): ...,.00-: 0.0.00 eke ences Connected to ground 
GE rey OBS On Be ee AL BOLO Sill oe ori ma 125 volts 
Geto isasamesIStOLr  .f circa cacy. oesE . Sises scadssaned . cold. trem is 56 ohms 
Paotee meses etce) (ADDTOX.) . 0. ssc uses el ee 200000 ohms 
Trangeonductances) (00. vO FO as, ALLE, DARE We 13000: umhos 
Ere OI EE ae UA TY. mee eicneeeig oO. o dante s ee ~ 10 mA 
Peer EICECHE he ae ee ee eS 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 PAI Nae) —3.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance, for cathode-bias operation .......... 1.0 megohm 

Diode Unit (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Current (Continuous Operations «antasnk. RBG. . rican. & 5 mA 
CHARACTERISTICS, Instantaneous Value 4 
Tube Voltage Drop for plate current of 20 mA .................. 5 volts 
Sig Sig 


MEDIUM-MU TRIODE— 
BEAM POWER TUBE 6LU8 


Duodecar type used as a combined vertical-deflection 
oscillator and _ vertical-deflection amplifier in color 
television receivers. Outlines section, 15D; requires 
duodecar 12-contact socket. Heater: volts, 6.3; am- 


H H peres, 1.5; maximum heater-cathode volts, +200 peak, 
12DZ 100 average. 
Ciass A, Amplifier 
CHARACTERISTICS 
Triode Unit Beam Power Unit 

ES es ee 250 45 135 120 volts 
Grid-No.2 (Screen-Grid) Voltage .... — 125 120 120¢ volts 
Grid-No.1 (Control-Grid) Voitage .... —4 0 —10 —10 volts 
Amplification Factor ................ 58 — — 6.5 
Plate Resistance (Approx.) .......... 16000 — 12000 — ohms 
EP EMOBCOMOUCTANCE. © ooo oc eo ois ese lees an 3600 — 9300 — umhos 
Plate  Crfrent? oo. ww. moe BEDE REM $223 200¢¢ 56 ao mA 
Grid-No.1 Voltage (Approx.): — 20e¢ 3 — mA 
Grid-No§1 Voltage (Approx.): 

For plate current of 10 wA ...... —6.6 a + — volts 

For plate current of 100 wA ..... — rane —30 = volts. 

For plate current of 1 mA ...... — — —26 — volts 


¢ Triode connection, Grid No.2 connected to plate at socket. 
ee This value can be measured by a method involving a recurrent. waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system : 


MAXIMUM RATINGS (Design-Maximum Values) 
Triode Unit Beam Power Unit 


Oscillator Amplifier 
De he es Se bak be be Rb sleve Lows 400 400 ~ volts 
Grigg NOs V OlLnDe. Tp eet teers s ELL EEE CE Ret — 300 volts 
Peak Positive-Pulse Plate Voltage# 3:..........¢... — 2500 volts 
Peak Negative-Pulse Gvid-No.d Voltage ............ - —400 —250 volts 
Pate emer omtion® 05 os wey OO ee he win oe 2.5 14 watts 


Peak Cathode Current. ........ ccc cseceeaes Rae 105. - , 260 mA 
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Average Cathode Current. .2...... 0... cece eee bigs 30 75 mA 


Gri= NOPE TN Dut Sai a eater cea AO oem Luca ee tandem peat — 2.75 watts 
Bulb Temperature (At hottest point) ............. ‘ — 210 °C 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For fixed-bias operation ............0. eee eens — 1.0 megohm 
For cathode-bias operation .............0- eee 2.2 2.2 megohms 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
_* A bias resistor or other means is required to protect the tube in absence of excitation. 


6LX8/LCF802 Refer to types 6JW8 and 6J W8/ECF802. 
: HIGH-MU TRIODE— 
6LY8 SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as a video amplifier, and the triode unit for general- 
purpose use. Outlines section, 6E; requires 9-contact 
socket. Heater: volts (ac/dc), 6.38; amperes, 0.75; max- 
imum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Triode Unit Pentode Unit 
330 3 


PiatesaVoltare i aitgaene oo) Nols Serie oh wreesle teeth Sua nie RN eo 30 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
COTA GISIN Ome2 a VEO | UBiGCipad sar set as te aterterd eae ve ah ware caie soma -—. See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Etatem Dissipationa meeiacne oe eee Areas PRS PESTS USO 1.0 5.0 watts 
Grid-No.2 Input: / 

For grid-No.2 voltages up to.165 volts ........ —_ 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Plate:: Woltage vex d. es 6 Ae eke Re aioe 6 amos 250 36 200 volts 
GridsNorw VV Oltaee Hae he oe cates See eee ete g -— 100 100 voits 
Grid=Noid) Voltage spipiiis ones Pees RTT. . Dee —2.0 0 oa volts 
Cathode=Bias snResistor eile oie «cou yee Sh eho. ooo dusernene ban sagas —_— a 82 ohms 
‘Amplification M@Wactor Merwe. - se ce eee ee ae re 100 — —- 
Plate Resistance (Approx.) .... ccc. cece eee teens 59000 — 60000 ohms 
TranscOnGuctanCess 4s chs chide a cuscheece Oba «pane seine te ttuenes 1700 — 20000 phos 
Pat ee Current ttre: sc jcnte ee alae, aa ee ae aon See Ne ee 1.6 54 19.5 mA 
Crid2N ose Current, a arches o ce c edd waren ene aie F —_— 13.5 3.0 mA’ 
Grid Voltag (Approx.) for plate current i 

Of D0 pA ie Ai eiapaa cso 6 ROEAE ERGOT othe Beas —5 —_— — volts 
Grid-No.1 Voltage (Approx.) for plate current i 

Of 100° pA agate eh: cat tie abet}. 5 _— — —6.3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For /.fixed-bias operation |... 02.6... 5 asst see tees 0.5 0.5 megohm 

For cathode-bias operation .............0-0000s 1.0 1.0 megohm 

6M11 HIGH-MU TWIN TRIODE— 
SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. 
The triode units are used in sync-separator and agc- 
amplifier circuits; the pentode unit is used in if-ampli- 
fier circuits. Outlines section, 8B; requires duodecar 
12-contact socket. 


Heater Voltage (ac/dc) ........0... 1S PRAIRIE, 0s tee BRED aces 
Heater Current sets gist. yuck dattiae abies bois nnd ottes acilosens Siedoneher® hee aude mehobs inion os 
Heater-Cathode Voltage: , 
Peak | VERS e rat ee 6 ee ERO nah Rete Homan oat Melts ce Bich AT Sees | Ful +200 max volts 


AVOTASE AV ANIC only Gwin, ib decry tein og neeieur ede: « Peeper vuded », Mackie k SRM © im 100 max - volts 
Direct Interelectrode Capacitances :** aN a ) 
Triode Units: - : BM . 
Grid to Plate ......, PRs Ee ca cddeespeeacevanesen te twee 1.8 ota 
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Grid to Triode Cathode, Pentode Cathode, Heater, Pentode 


Grid No.3; “and Internal Shield... o . siy.ctehcpsinscrrse ease sioteouw theece.c 3.40% pF 
Plate to Triode Cathode, Pentode Cathode, Heater, Pentode 
Grid No.3, and Internal LORE Wis 5 ic) ode wih nk did a'e « © heels . 0.8 pF 
Pentode: 
Pee Outer late § Nore we. oh: wed, dc oh, eee we 0.03 pF 
Grid No.1 to Cathode, Grid No.2, Grid No.3, and Internal Shield 12 pF 
Plate to Cathode, Grid No.2, Grid No.3, and Internal Shield ... 2.8 pF 


** With external shield connected to pentode cathode, grid No.3, and internal shield. 


Class A, Amplifier 


Each 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
STR ee eg Ws ads Me ei ulhe « 830 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
AIG NGA VOILSLe et ert ee eerste — See curve page 96 
Grid-No.1 (Control- -Grid) Voltage, Positive-bias value © 0 0 volts 
Pie wisipation '... MGi5 Se PR tN. 2.20 3.1 watts 
Grid-No.2 Input: 
For voltages up to 165 volts”)... 00 yu... , deen ee 5 — 0.65 watt 
For voltages between 165 and 330 volts .......... — See curve page 96 

CHARACTERISTICS a 
LEVEN ES) WSABY Oy CH RIAUE RSG br: 4-9 ang a 125 125 volts 
Grid-No.2”' Supply: ‘Voltage’. 2... 20.2). MY ae oe. — 125 volts 
Cethode-Bias Resistor 4.4.°.t, crow -Nexe chorwiplae «audts omotin f 125 56 4 ohms 
(AIO DIENCAUIOIN EE ACLOL occ. ce ate ce eee 58 -~ 
Plate Resistance (Approx.) ............... ccc eeeee 7250 200000 ohms 
PPM RIMCCVOMCCRINOO oly cs s,s eins ngs mh tgs Hing ne we ce 8000 13000 umhos 
Plate Current ...... ha Mobtic: UARaRs OREN, Paeteeery Aas. sho aeba 8 11 mA 
CAG NOPZMOUPTON Go. Be es eae oe SS hee — 3.4 Me mA 
Grid-No.1 Voltage (Approx.) for plate current 

Gene BA Horinas. 1. Tote vie. deeds. 254. cola — —3.5 volts 
Grid-No.1- Voltage (Approx.) for plate current 

Coe TE Tye ake Oe eae RO eee ee gn ee ene ee —4.5 — volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit. Resistance, for cathode-bias 

DCL ACLO MERE Se foey ce Girne Cites eRe te ee eee 0.68 1 megohm 

MEDIUM-MU 6MD8 
TRIPLE TRIODE 


Novar type used in matrixing circuits of color and 
black-and-white television receivers. Outlines. section, 
11E; requires novar 9-contact socket. 


Re AOE RC OC) oo oc foie aon dls Bis Wa S Gases we RN & So ee wae Oa oie D 6.3 volts 
ROH CMCC UIRIN TIC UM eis ous iia ciel tases GES alg lee we Wo apeiaee Mensano aba Adb es 0.9 ampere 
Heater-Cathode Voltage: 
LPG SONAL G, (tres Ao ae I ni Oe Re EL SR a tb A) Se +200 max volts 
PASE A EDCAD. TG HATON ALI eR ae ap RAE TE on NL 100 max volts 
Unit. . Unit Unit 
; pat 2 No.t > = No.2 No.3 
Direct Interelectrode Capacitances (Approx.): 
RE OMG. os, ete ogg my Ph ote ao yet ane de 3 8 3 pF 
Grid to Cathode and Heater ................ 3.6 3.6 3.4 pF 
Plate to Cathode and} Heater? . 2 Faye ae 0.48 0.48 0.36 pF 
Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Vaiues) 
Pe yt AMRY BUS: 1, sili ARIE ag Pg i aah Apc Mel et A 330 volts 
Griduvolcare, Positive-bias“valtie® 0395 225 Ae ee ee 0 volts 
eC eee een DLL LOTIM 5... 6 Bis ERY SeUm EAE SEaeE ate « PBs s ew bbieain o chotenuso 3 watts 
CHARACTERISTICS 
Re MI VITO ae A OS Ree cat aris Sodrees Hoods MES) css, « 6) BEF SeeNaaea ALEKS runs cheoced Sie 250 volts 
MUO LUA Oem cn. Buk de rs tee bret sh Ua iat cpr enone Shertatan es AR Albis eats APs —10.5 volts 
PRE MRRAEIP ERE On TIMUR LON 28 occa 4-5. ork erates Qiks) Fo whet oS Re Oe Od h ped ae F 17 
EM seEUECCSISCANCER (ADDPOX.)  o.cc's 0 ois us scree oie be ale cle pisie @ ti sapmrhegmadt op 5500 ohms 
PU etaAER ORAM EC LENT O Gs hate) SU fee to. cpa e-thion a taglevo, 6) © rae bo-W, SaaS ease wi MES CR 3100 pmhos 
Pemeeecurrentes 126/20). .o us, SORIA aaa! | TRA we eee 11.5 mA 
Plate Current for grid voltage of —14 volts ...................... 4 mA 


Grid Voltage (Approx.) for plate current of 50 wA ............... —23 voits 
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MAXIMUM CIRCUIT VALUE 


Grid-Circuit Resistance, for fixed-bias operation ................6. 1 
eee BAR re) 
ris a 
plc Bs ip pg hed hl 
= 
= 
ro 
<q 
a 
Ze 
PLATE VOLTS suegeeees 
6N6G Refer to chart at end of section. 
ee Refer to chart at end of section. 
6P5GT Refer to chart at end of section. 
6P7G | Refer to chart at end of section. 
6Q7 . 
6Q7G Refer to chart at end of section. 
6Q7GT 
6Qll Refer to chart at end of section. 
6R7 
6R7G Refer to chart at end of section. 
6R7GT : 
684 Refer to chart at end of section. 
6S4A MEDIUM-MU TRIODE 


Miniature type used as vertical-deflection amplifier in 
color and black-and-white television receivers. Outlines 
section, 6E; requires miniature 9-contact socket. 


Heéater™ Voltage’ (ac/de) orice ool. oe. ooo bette «at en wah eae 
Henters Curreniteaa i |. See a As 3 AD CEES eet as oe 
Heater Warm-up Time (Average) eget ee ee RES eer Rt an as ANE es Meer 
Heater-Cathode Voltage: 
Peal a eRe a eae tee Fenn ea PONG leer ar ene o Rita eeeiee clgh eee ae 
Average: By pluie Mn ok 5 ea rtae 2a ands is asst oem eed abe M tne eos 
Direct Interelectrode Capacitances (Approx.): 
CRT IGS GO ECC er oe ee ae eR Se Oe Oe CR Rees 
Grid, to, Cathode and *Heaters 22274 tA Sere ee eee 
Plate: to Cathode and Heater? 270. arr eee ee, See 


CHARACTERISTICS 
Plate” VOltawey ae cicc ce cee wa oe a ore aici ee ee Os rate aerate A eet onataeme ro rate eenieie le 


200 max 
100 max 


250 


megohm 


volts 
ampere 
seconds 


volts 


ail 
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Grid Voltave eg s ests cnfial = 191 aiin:"s: 4\ 6! oR MoA a ea Mh aile ate wmi tec cheba BEM. «= eel aay —S§ volts 
UROMMMCREIOM WHaetori . 5.616 dhcctg. ss eos oo. Be Evo were her's o pena bheccsten 16.5 
Pare resistance x Approx.): gia el ieu im Boo oeben Uo Ti Gao. febteee 3700 ohms 
RE rUMIMUCODCER os AR ces wesc cco he ness clk. deeeen 4500 pmhos 
Miate OUrrent ¢.¢ =... .....2.8...."% BE Rea etch eee aeey See eNCSC SGI: or © are aCe ews ae 24 mA 
Plate Current for grid voltage of —15 volts ...................... 4 mA 
Grid Voltage (Approx.) for plate current of 50 PETER, 8 BERTONE 8 ; —22 volts 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
SCO MNOU ALG. lt. Use athe aeupraniaae lk. ee yee 550 volts 
Freak Fositive-Pulse Plate Voltage ‘00.0.0 0000000 Coco oe ee, : 2200 volts 
Peak \Newative-Pulse Grid ‘Voltage .................6.......0, 0, — 250 volts 
Be RCO OULTENIET soimin i le fi cn coco snsegs cus) onli So Sede cu ceps cab adesa'dedy snsonecrarasevag elccesesec 105 mA 
Ree aire, Cathe Curr rites pp ain ips obeh enciinenBoerovi el Nnesi ob ileccsohsk, 30 mA 
EE eA IDALIOR ar eke ee ee eee GAT 8.5 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Cireuit Resistance, for cathode-bias Operation ee Sie ne ee ee oon megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
Refer to chart at end of section. ls 
6S7G 
Refer to chart at end of section. 6S8GT 
Refer to chart at end of section. 6SA7_ 
6SA7GT 
Refer to chart at end of section. 6SB7Y 
Refer to chart at end of section. 6SC7 
3 6SF5 
_Refer to chart at end of section. 
: 6SF5GT 
Refer to chart at end of section. 6SF7 
Refer to chart at end of section. 6SG7 
Refer to chart at end of section. 6SH7 
6SJ7 
Refer to chart at end of section. 
j 6SJ7GT 
6SK7 
Refer to chart at end of section. 
6SK7GT 
HIGH-MU TWIN TRIODE 12SL7GT 


Glass octal type used as phase inverter in radio equip- 
ment. Each unit may also be used in resistance-coupled 
amplifier circuits. Outlines section, 13D; requires octal 
socket. Except for the common heater, each triode unit 
is independent of the other. For typical operation as 


8BD 
phase inverter or resistance-coupled amplifier, refer to Resistance-Coupled 


Amplifier section. Type 12SL7GT is identical with type 6SL7GT except for 
heater ratings. 


} 6SL7GT 12SL7GT 
Meee @iage (ac/dc) oo... ci eas reece eee es ee 6.3 12.6 volts 
TO es kw avs ch oe onde cc tang 0.3 0.15 ampere 
Peak Heater-Cathode Voltage .............0000-. a +90 max +90 max volts 
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Direct Interelectrode Capacitances (Approx.):° _. Unit No.1 Unit No.2 
Gridtte® Plates ee ease ee ee ee eee ates ; 2.8 2.8 pF 
Grid to Cathode and Heater .......... Saab ae 5 3.0. ‘ 3.4 _ pF 
Plate to Cathode and Heater «.............-.006 3.8 3.2 pF 


° With external shield connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Plate Voltage: fon 22 «Bee ede eo oa Sashes dial PANO cae EP nedint @ ec opeke tags P 300 volts 
Grid Voltage, Positive-bias VALU OTIe re he eis se cea ee eperatace 0 volts 
Plate Dissipationaw oso fhe ie ee tee eee oe ee oe oleate = ake olan ota 1 v watt 
CHARACTERISTICS Pras ‘a 
IRilate V oltawe eee do ccctek ocdeusvsscteu setae oe ewes cance degeuol eye ur Leweety ae menog cat 250 volts 
Grid’= Voltage Ge ic iat ewasd Git lceusa baci aie mkchentteeusnsaomen ke Sees —2 volts 
Amplification = actor rs -vtucvbeke: od Oeste nce Wome eget tenet een ie 70 
Plate Resistance (Approx.)* )..6..5...<f% +2550 ees eee ss ees 44000 chms 
Transconductance 2... .s.ceeie oe ee eee terme’: ert eae Een ee seat. S - 1600 umhos 
Plate Current. co oo ee oe ae ae es Ne See ees ao SUBNR EE Asie 2.3 mA 
6SN7GT x 
; : . £ tion. 
6SN7GTA Refer to chart at end o Sec 


6SN7GTB MEDIUM-muU TWIN TRIODE 


12SN7GTA ‘ 

Glass octal type used as combined vertical oscillator 
and vertical-deflection amplifier, and as _horizontal- 
deflection oscillator, in color and black-and-white tele- 
vision receivers. Each unit may also be used in multi- 
vibrator or resistance-coupled amplifier circuits in 
radio equipment. Outlines section, 13D; requires octal 8BD 

socket. Except for the common heater, each triode unit is independent of 
the other. For typical operation as resistance-coupled amplifier, refer to 
Resistance-Coupled Amplifier section. Type 12SN7GTA is cent with 
type 6SN7GTB except for heater ratings. 


eG 6SN7GTB 12SN7GTA 
Heater: “Voltage (ac/ dey io cui.n 1h ee ig © eee Glee sare A 6.3 12.6 : volts 


Heater: Current: i) onuc\sicete eas - eager ee 0.6 © 0.3 ampere 
Heater ‘Warm-up Time (Average) ..............c00% 11 a seconds 
Heater-Cathode Voltage: : 
Peak valite etn ccicata in chia sauacla crac ss eae +200 max +200 max p> volts 
A VeTARMOM Wa Ue ce aan dees ore in ea ahs © eee oes ee 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : ' Unit No.l Unit No.2 
Grid? to? Plates ie oe ee aon ee eae em etatahs F 4.0 3.8 pF 
Grid to Cathode and Heater ................2006 2.2 2.6 r pF 


Plate to Cathode and Heater 2.7 rela, oo Fat 0.7 0.7 pF 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Pilate Voltaren ere es tre a hae A aea eu Ieee ae oor natgE oe sameeren mea On ~ 450 volts 
CathodexCurrents 7934 Cee rea ie Ae, GLE at. BA, 20 mA 
Plate Dissipation : 
Moar eit nere plates pe © ssc spss ain ok eae latches fly «a Bk i iA Raeeltu ae aen eae wis watts 
For both plates with both units operating ................... 3 7.5, 5% watts 
CHARACTERISTICS 
Plate. VOltASe. At ciuyrarie ye «pgs tbe op egwbaes « meet d ls hee cP ee 90 250 volts 
CVI WV OLLAR Crean ee ete ae eae cr ait See tam rt Laas 0 —8§ volts 
Amiplification th aetor’* . 0. 228 SPEED, DENG 20 20 
Plate Resistance (Approx.) ......... 6.00 c cee eee eee 6700 7700 ohms 
Transconductance? (55 45.5 a4 5%. Aine Wore Was oost ete 54 x) 4 are 3000 2600 unohos 
Plates Currente wer. Ban, SION aw be ih) hy eo au Ae Siren 10 9 mA 
Plate Current for grid voltage of —12.5 volts ...... — 1.3 mA 
Grid Voltage (Approx.) for plate current of 10 wA . —T7 _» 18 volts 


MAXIMUM CIRCUIT VALUE 
Grid-Cireuit Resistance, for fixed-bias oper Bion Sia OWeed se oe suelo ae a 1.0 megohm 


TECHNICAL DATA 


Oscillator (Each Unit) 


For operation ina 525-line, 30-frame system 


Vertical Deflection Amplifier (Each Unit) 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Center Values) 
DC Plate Voltage 


AA ele ele) ees aS wl FO A OES ON FE MNO OH ec ot Email ol of ote 
epee aa ee at ot roy at. sho gtienie! oF 16h etyrat of ol et ahye) oh eh met oY se Se 
eee eh Slew wer S18) Ow) (66) a) AY eh OY oF “Gah at et ie cat oh) [nt OF Ma 16% ey at. ot ot etic) at ar ei aie 


ie) (Spl Bey s eRe 0.66 2 0 6 0 6 0 6 8 6 we 8 w 00 6 o fs bile ete iste io) torte: 


Piate Dissipation: 
For either plate 


SSeS erie MY @ Ao 18/1 Rese el eRe" (etoile) U6 0 ve fe 6B: of We ele a. Bs: o ie t6h048, 6 


ee rr 


MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation 


CO i eS 


Horizontal- 


Vertical- 
, Deflection Deflection 

MAXIMUM RATINGS (Design-Center Values) Oscillator Oscillator 
PMP EMRCrE VOLLN EG ats i Oe i we Loe ene o ee 450 450 
Peak Negative-Pulse Grid Voltage ................. —400 —600 
‘Peak Cathode Current 22.00 00.0000. 00 cc ccc ke cee eee 70 300 
Average Cathode Current ................cccceccee 29 20 
Piate Dissipation: 

Por either plate ...a989n2.toatuo4-B. ovis 5 5 

For both plates with both units operating ....... 7.5 7.5 
MAXIMUM CIRCUIT VALUES 
Cite-Gireuit \tvesistance — 27. 2. oy etP or ero See in je mance 


2.2 


# Pulse duration must not exceed 15% of a vertical cycle (2.5 milliseconds). 


= Under no circumstances should this absolute value be exceeded. 


PLATE MILLIAMPERES 


ANNI 
WWTP 
WZ 


oO 100 200 300 400 500 600 
PLATE VOLTS 92CS-832271 


Refer to chart at end. of section. 


Refer to end of section. 
Refer to 
Refer to 
Refer to 
Refer to 
Refer to 


Refer to 


chart at 


chart at end of section. 


chart at end of section. 


chart at end of section. 


chart at end of section. 


chart at end of section. 


chart at end of section. 
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6SQ7 
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6SQ7GT 


6SR7 
6SS$7 
6ST7 
6SZ7 
6T4 
617G 
6T8 
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6T8A TRIPLE DIODE— 

nai HIGH-MU TRIODE 
Miniature type used as combined audio amplifier, AM'?G) 
detector, and FM detector in AM/FM radio receivers. 
Diode unit No.1 is used for AM detection, and diode Pp 
units No.2 and No.3 are used for FM detection. Out- 
lines section, 6B; requires miniature 9-contact socket. 
For typical operation as resistance-coupled amplifier, 


refer to Resistance-Coupled Amplifier section. Type 5T8 is identical with 
type 6T8A except for heater ratings. 


5T8 6T8A 
Heater* Voltave (ac/QC) tiene m tticec ne mer ere o 4 4,7 6.3 volts 
Heater ur rents enc eee Cree tals BIE Rr eee 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................- il ii seconds 
Heater-Cathode Voltage: 
Peaks Va ie@iten ol ee. seas oe ais ao Sei eee +200 max +100 max volts 
A ViGTHPOCMYV ALO ye Patecs Oly og oesra ye el Os cusp eecheeeeeae ts 100 max ~- volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
rid pte Lape ie bree Ree OY een ee vag la td bays pF 
Grid to Cathode, Interna] Shield (pin 7), and 
NS Cesc icy ce Boge ete en eT A oR ree eR oO 1.6 1 pF 
Plate to Cathode, Internal Shield (pin 7), and 
Heater. Siig. Bee |. Ree ee Oe Pee Ms es ee 2.4 pF 
Diode Units: a 
Diode-No.1 Plate to Cathode, Interna] Shield 
(pin e),) 3} sand, Hester we’. 04. |. comcee uae. one - 3.8 3.8 pF 
Diode-No.2 Plate to Cathode, Internal Shield 
(pin’3) Rand Heater, eases. Ae Bsn eee 3.8 3.8% pF 
Diode-No.3 Plate to Cathode, Internal Shield ; 
(pin 7),. and Heater, . sani. geval. ce aos he Be 3.4 3.6 pr 
Diode-No.2 Cathode, Internal Shield (pin 3) to All 
Other Electrodes, and Heater ............./.. 7.5 8.58 pF 
Triode Grid to any Diode Plate .............0.... 6.034 max 0.034 max pF 
* With external shield connerted to pin 7 except as noted. 
¢ With external shield connected to pin 3. 
« With external shield connected to pins 4 and 5, 
n 
us 
ac 
ul 
a. 
= 
< 
a 
= 
= 
tas 
~ 
<q 
al 
a 
PLATE VOLTS 92CS-TO63T 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) ; 
Plate a VOMECMA RAI. sta se ee wed oxo on copes hinaee, . Sie dork ee 330 volts 
Gridy,V oltage,s Positive-biag ‘value ..¢ci4.c0.46 440s sucevede cued te 0 volts 
Plates Dissina tions. wks. ileal i SOM IER, oo oe ots ok ie tend Bal watts 
CHARACTERISTICS 
BlataiMoltaseweout. MATAR oes. oa bok eees ben 100 250 volts 
Grid. V oltagel Bistaiin cok Pew, Bah MORE Re PE. —1 —3 volts 


TECHNICAL DATA 


Plate Resistance (Approx.) ....0.. ccc. cc ccccccwe be 54000 58000 
BD PANSCOGGUCLANCE) «...... ehh t iF tk. eT Ee 1300 1200 
PSR IEICNUA . ot. fs 42. Seana Oe em 0.8 1.0 


Diode Units 


MAXIMUM RATINGS (Design-Maximum Values) a 
iste eurient Whach Unit) Sa Mom ote. oe). Brey isne:. Ps 5.5 


HIGH-MU TRIODE 


361 


ohms 
z“yahos 
mA 


mA 


Tay | Won TRIPLE DIODE— 6T9 


6 : : kai ne 
0) 2p Duodecar type used in audio-frequency circuits. The 


Py Os triode unit is used as a voltage amplifier; the pen- 
ir + tode unit is used as a power amplifier. Outlines sec- 
12FM tion, 8B; requires duodecar 12-contact socket. 
MrevtermMmtage(ac/de) 226oe00000cbb cold dd dcdcdc db dean bbe BB volts 
Creates fA wees far . wie, swiwttl deh. occ coco caw ws 0.93 ampere 
Heater-Cathode Voltage: : . 
EN ES Ne eae ee ae oe a 200 max volts 
myerare ‘value ..... MIP MTL BOA Dot bets) an Biss staal, 100 max volts 


Direct Interelectrode Capacitances: . 
Pentode Section: 


em erie late. eK Reh e Pha ee URLS Sa: a 0, ae BA 0.2 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal 

CRI Sree en ct hk eA eS Be 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 

Pee herr ets 0 J EL Sch eR ae, a cen ee nN tt 

Triode Unit: 

iar eo iatenes.-.10. O00 tin siyen sed .wttetbsess . oes oan 2.6 
Grid to Cathode, Heater, and Internal Shield................... 3.4 
Plate to Cathode, Heater, and Internal Shield ............... és 1.1 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Piatemy oltareore ww... o.oo MERLE OLY. FER: hee 300 275 
Grid-No.2 (Screen-Grid) Voltage ................. " — 275 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 
MM CO os ole g os use oS Gben se wide « 1.5 12 
(Pid- Nome -tivoute s)he Eh se ORE RL GBS — 2 


CHARACTERISTICS (Triode Unit) 


Piste Wolseee ed, |. .,.20. . (GRO. . Slt. i. \Wortsunearh.s: BLT 250 
CEG i a ae ee eee ee ee are Ce. Caran —2 
Amypiteeation Factor 2.7.0. tee TSE EY'S | REL OTT Se 95 
Plate Resigtance, (Approx.)i #)..40dovinanie 28s! 2 Boe Sua. = 45000 
RAR OMMCLENCR, Winn. Pintyanta . Cesc « eRe eho detd dks ected co ocak a. 2100 
eR MEUMCTIE PUES. gs ak enc hha ee cde tibiae, SOE FT 1.5 
TYPICAL OPERATION (Pentode Unit) 

ec eS I ec ch ne SO ae oe a 250 
Serene eet ae”) ME OM. oo dk cebeaununn nana 250 
reenro.d Vottage ....46...0.00..-01 Weeee oo. boundo@etouerer s < —§ 
PP eee NG.1 Voltage. oc cock es ee ee won hl 8 
merorripems *Piate Carrent 2 me rh Nieves chen esc a te rcte reece 35 
Maximumepignal Plate (Curremtett i) .... . ccnecerevenooram oceao dellcwn.. 39 
Peroni mel POLIG-Noi? GisEre nts p28 o.oo ev ose po vw oo oon, Leetoeatere Atlan 2.5 
Mia muamaptial Grid-No.2. Current «6.60 eee eho ween fe cn cc bees 7 
etee resistance tA pprox,) yf P ly. .Y OSWE ook cs obec eee ncadee 0.1 
NE CORIO 0955 oy pcr hd ot behav enw dasa SapegealY vabatae™®, « walie 6500 
Pvmmeatcmecamires PS. Be ea oes Ae daomasit. been 50060 
Total"Harmonic Distortion (Approx.) . ..'. . adwszhteu¥. low bie» cakes 10 
Riaxmsum-oienal Power Output . «+. os. 6. s+ tani deterndied. boxed 4.2 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: Triode Unit Pentode Unit 
For fixed-bias operation .............. 0.0.0 cece 0.5 0.25 
For cathode-bias operation ..................... 1* 0.5 


volts 
volts 
volts 
watts 
watts 


volts 
valts 


ohms 
umhos 
mA 


megohm 
umhos 
ohms 
per cent 
watts 


megohm 
megohm 


* For cathode-bias operation of the triode unit, a maximum resistance of 10 megohms can be 


used provided the plate dissipation never exceeds 0.25 watt. 
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BEAM POWER TUBE— 
6T10 ~—s sHarP-cUTOFF PENTODE 


Duodecar type used as combined FM detector and 
audio-frequency output amplifier in color and_ black- 
and-white television receivers. The beam power unit 
is used in af output stages, and the sharp-cutoff, dual- 
control pentode unit is used as an FM detector. Out- 
lines section, 8C; requires duodecar 12-contact socket. 
For maximum ratings and characteristics, refer to type 
6AL11. 


Heater Voltage (ac/dc)... 66. 0.0headpaedok «beled, BE SVG EE. 2. i. oe 6.3 volts 
Sa: ei Ov h og of 2 Ch A GE RE: ERIM aT EV eh A recial Can ities ea tha ec peau masta batty atiel. 3 Ee rt 0.95 amperes 
Heater-Cathodes Voltage iii. hc: k ia nids . AER Apeamie . era. .d eee eel 
Pea Reva lie mene oe hs oeceakhieciaus Ged he ee eee +200 max volts 
AVELALOCUEVRIIET Seerar Meet Sass hc otee le Piece miticin Sea 6 atonal shehe ote erate 100 max volts 
Direct Interelectrode Capacitances: 
Unit No.1: 
Grid® Noll to” Plates. cate tn ale ee PRISM, Gite a ab Mtns ei 0.22 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
SUT EE) Ch [RRNA GEOR RSS eR ats eR es Bee este RNS Uae ENT OEL Aap meme eG MLM Aa EL 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Shieldetedeien. \ Sabasies «Seid oss te 8 ote tie) wc oraae eames 10 pF 
Unit No.2: 
GridaNowigtouP late: ney d. tral: Reba Mee Ai hie ee ees 0.032 pF 
GridaNo:se towblate Ge eg oe iA As CO Oe SR a eM, on emaher: 3 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3 and Internal 
Shields iis as tis o Blk dec ign: Le een ee 8) Os eRe Save els Na eens 6.5 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, and 
Internal Shield ptee tpi fore bet tacit s soece > als tretees ote eae ae Te pF 
Guida NoslaitomGrids NoO:3 ees ee. ae Soon G cic tue + te susan eee Tit eee 0.12 pF 
Plate of Unit No.1 to Plate of Unit No.2 ...................5 0.13 pr 
6U5 Refer to chart at end of section. 
6U7G Refer to chart at end of section. . 
6U8 — Refer to chart at end of section. 


6U8A MEDIUM-MU TRIODE— 
5U8, 9U8A SHARP-CUTOFF PENTODE 


Miniature type used as combined oscillator and mixer 


tube in color and black-and-white television receivers . (2) 
utilizing an intermediate frequency in the order of © 


G2p 


40 MHz. Outlines section, 6B; requires miniature 9- Pf Gr 
contact socket. Types 5U8 and 9U8A are identical with SAE 
type 6U8A except for heater ratings. 
5U8 6U8A 9U8A ; 
Heater VoltazepcGac/de)) . 35 ...c.icecye ole wick eule eae» 4.7 6.3 9.45 volts 
Heater) Currentger 200.6 Be tae ele ee wut boo ae 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 11 seconds 
Heater-Cathode Voltage: 
Peakubva hiciees sree aero Seen eer ore +200 max +200 max +200 max volts 
Averave®" valie sn. Scenic webs peeionue CREE 100 max 100 max 100 max _—r volts 
Direct Interelectrode Capacitances: Unshielded Shielded4 
Triode Unit: : 
Grid ito Plate) 0) .y cs. eeame near ane een nantes 1.8 1.8 pF 
Grid to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ...... 2.8 2.8 pF 
Plate to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ...... 1.5 2 pF 
Pentode Unit: 
Grid@ Nott sho latespinc® aide aor crecckese wooecssve,sereveue 0.010 max 0.006 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, ; 
Grid No.3, and Internal Shield ......;....... 5.0 5.0. pF 
Plate to Cathode, Heater, Grid No.2, ae, 
3.5 pF 


Grid No.3, and Internal Shield PU ROSA Pay 2.6 
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Triode Cathode to Heater .................ccece < 3 . Be pF 
Pentode Cathode, Pentode Grid No.3, and 
PevernslVShield... . ne ssf lec ee 3 3e- pF 
Pentode Grid No.1 to Triode Plate .............; 0.2 max 0.2 max pF 
Pentode Plate to Triode Plate ................... 0.1 max 0.02 max pF 
4 With external shield connected to pin 4 except as noted. 
° With external shield connected to pin 6. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Pista oltage’ <2... 0... ee Fe ra sbbrene 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — . 330 volts 
TEIO=ING. Zoe OR BELTS. 5. occu RE cel Tsu tors edd meeuld pave dee, bod -— See curve page 96 
Grid-No.1 (Control-Grid) Poyeec: Positive-bias value 0 a 0 volts 
Plate \Dissipation Si IT Ae a a, 2.5 3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ....:..... — _ 0.55 watt 
For grid-No.2 voltages between ¥65 and 330 volts . — See curve page 96 
CHARACTERISTICS ‘ 
Bae Waite re NM, On... abd ewe « cefscu aldara ‘ 125 - 125 volts 
ES Ms OE. i ar ar cr rea ee ne eee mAs — 110 volts 
rid-NO.. Voltage. im nh. Si Leo) 4 —1) ~ —1 volts 
Amiplincatiine OP ACtOY i... ce cc eh ese cwus 40 oo 
Plate Resistance. (Approx.) ....... 00... cece cece ewes oe. 0.2 megohm 
MPOMSCONGCUCIANCE. ow. oy ne eco ome betes «Baie 7500 5000 ‘ umhos 
TE SLO S'S URE am Aan SN ieee inline called ugh 13.5 9.5 mA 
Grid-No.2 Correntil ... vod. stim... ok clk — 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of SB 
PAU) STU Now gal Raa 7s eel Sea RRS 3 a ene ea shoe a kaos —9 —8 volts 
MEDIUM-MU TRIODE— ##§ 6U9/ 
SHARP-CUTOFF PENTODE ECF201 
5U9/LCF201 


Miniature type used in if-amplifier and sound and syne 
applications in television receivers. Outlines section, 
aeti _ 6B, except has 10-pin base; requires miniature 10- 
10K contact socket. Type 5U9/LCF201 is identical with 
type 6U9/ECF201 except for heater ratings. 
5U9/LCF201 6U9/ECF201 


DUERMO ICR ORE ORG Pee So sams ccm s volts 
Ree POE ey. VOCS ceed adac nadiionwenere 0. e 0. a ampere 


Peak Heater-Cathode Voltage TALIM AE CARE EE Lore ee +100 max +150 max volts 


Plate to All Other Elements (except grid No. 1) 


Se eee Coe 3.5 pF 
Grid No.1 to All Other Elements (except plate) ............ 6.5 pF 
i racrorien tO OCathode ois 5). ssae.sacs eG se-sece shasta 4b 6 CEI oe ba aS, 4.0 pr 
RRMEMRCIMEE ED | INO. D8 a ice cat wis vat@evsce tow oo eMeABEe ow 9b Baiaethe <6.5 {F 
Sets 10. ito) GridiNo.2 .........-0 Se BAAR DBRS. . ooo cc oe ewes 1.8 pF 
Triode Unit: 
Plate to All Other Elements. (except grid) coe Se Pe?) See 3.0 pF 
Grid to All Other Elements (except plate) ...............00. SHEARS pF 
Biase tOiGrid. (oo. sha STORIE She OWT Be BED 2.0 pF 
BPentode #Plate’ ton Triodeé . Plates fic} «iste inisssPewieiuie « oroie die becrond tobe dt <15 fF 
Pentode Grid No.1 to Triode Plate ..............cccccceccece <1.2 fF 
Pentode Grid No.1 to Triode Grid ............0.0 000 ccc eves <1.5 fF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Triode Unit Pentode Unit 
Plate. Supply Voltage ...........77 0 i>™, PP io 550 550 volts 
Piste Voltage ...... :sadace Qe Oe. BARAti. aw. ct 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 550 volts 
SCREEN OULD PO coin sc nte 5 hase couse sw sie ous Was, tatub oncecee oe — 250 volts 
Peak Cathode Currente:’. 2. ...0. 055.5 8F2n OY 50 — mA. 
CRORE MOUTVENTO 2. tokens dost Va oe inet Peels oases 18 18 mA 
oy OR a ore rer’ ae 1.5 2. watts 
MGEEAUNO. Dy rRtEDUt ela a), «PRs cn bsleceecemovoews eae — 0.7 watt 
CHARACTERISTICS 
EE a cs aha Ae At 100 160 volts 
Grid-No.3 De ange maitaee DEMratE: « Ais Mate ecolts — 0 volts 
Grid-No. eR CUA OdD ae a ek te 3.8 in Se eh — 110 volts 
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Mu Factor, Grid No.1 to Grid No.2 ................ — 45 

Amplification Factor ............ he He Pred HE See tet 8 17 — 
Transcondtetance gis yes. <a os ganct dh an ot cake ee a 5000 12000 umbhos 
Blate Current ois cucu c ee ROO CO ee ee 14 13 mA 
Grid=-No.2 iCorrentr ae) aur ec nl ee ee — 5 mA 
MAXIMUM CIRCUIT VALUES ; 

Grid-No.1-Circuit Resistance ...:........0.0.00000- 1 1 megohm 


e With a maximum duty cycle of 0.10 and maximum pulse duration of 10 microseconds. 


6U10 THREE-UNIT TRIODE 


Duodecar type used in amplifier applications. Units 
No.1 and No.3 are medium-mu triode units, and unit 
No.2 is a high-mu triode unit. Outlines section, 8A; 
requires duodecar 12-contact socket. Heater: volts Kr3(3) (10) 7; 
(ac/dc), 6.8; amperes, 0.6; warm-up time (average), Oh nS 

11 seconds); maximum heater-cathode volts, +275 PTs fy et or 
(peak) for units 1 and 3; +200 (peak) for unit 2; ra H 
100 (average) for each unit. 12FE 


Class A, Amplifier 
Units Nos. Unit 


ete 


MAXIMUM RATINGS (Design-Maximum Values) 1 and 3 No.2 
Piste Voltar eye ty eee eo ek FADO ERR Sy 330 300 volts 
DC Grid Voltage: 
iPosativespinse Value ofa... coe ante toe a eb ae 0 0 volts 
Negative-bias? value ... cco fa edad. Aslan ees —50 —50 volts 
Average: Cathode sCurrent, Guage a a ek eee 20 — mA 
Plate #Dissipation *S ... . ... sate B Pace oe. Oe TERRE ERs. 7 1 watts 
CHARACTERISTICS 
Plate @avrotta Piemeee ce hoi cccse ices else ioe CUR tise eee 200 200 volts 
Grida sV ON ASe MM nla Mies tole hoe ees Bites ae —6 —1.5 volts 
Amplification aa actOrperm. readeildcare ato ork Peceses ccaeens iteey 90 
Elate Resistance, (ADDYOX.) o> «tac + cre «0 Mis, Hae «ou 7700 61000 ohms 
Transconductances \% . «AYP, ATOMEEY Oy, . TER: 2300 1600 pemhos 
PlateqsGurxvént oe. saeteraeees . beat. eeteth hh . aneecbeus 9.6 1.2 mA 
Grid Voltage (Approx.): 
For plate current of 100 wA .................. —15 oe volts 
For plate current: ef 18574 uA»s). Aqeccne «ei OS 7 —3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 2 
For fixed-bias operation ................-.00006 1 0.5 megohm 
For cathode-bias operation .................... Deo 18.3 megohms 


* This value may reach 10 megohms provided the plate-supply voltage and load resistance 
are such that the plate dissipation can never exceed 0.5 watt. 


6V3 A HALF-WAVE 

VACUUM RECTIFIER 
Miniature type used as a damper tube in horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 7B; requires miniature 9-contact socket. This tube, 
like other power-handling tubes, should be adequately 
ventilated. Heater: volts (ac/dc), 6.3; amperes, 1.75. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


Peak Inverse Plate Voltage# (Absolute Maximum) .............. 6000+ volts 
beak “Plater Cunrenti ter) We eee eee th. ae en ee en 800 mA 
ANvorarenry lateewUrrente mE hy coer ns tn a ne ee ee 135 mA 
Heater-Cathode Voltage: 
Pealikey a ltle tae iie torch cutee een ea eee Uren ade ee ee 300 —6750F7 volts 
ACTS SO VA LCase ei ce ee eee re enn ne = eee eee +100 —T50¢ volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
7; Under no circumstances should this absolute value be exceeded. 
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rena 6V6 © 
et 6V6GTA 


BEAM POWER TUBE SV6GT, 12V6GT 


W® @ Metal type 6V6 and glass octal type 6V6GTA are used 

4 as output amplifiers in automobile, battery-operated, 

adit & and other receivers in which reduced plate-current 

NC:6V6GTA drain is desirable. Outlines section, 2B and 13D, re- 

TAC spectively; require octal socket. These tubes are equiva- 

lent in performance to type GAQ5A. Refer to type GAQ5A for average 

plate characteristic curves. Types 5V6GT and 12V6GT are identical with 
type 6V6GTA except for heater ratings. 


5V6GT 6V6 6V6GTA 12V6GT 
Heater Voltage (ac/dc) .......... 4.7 6.3 6.3 12.6 volts 
Heater Current ............. Meee 0.6 0.45 0.45 0.225 ampere 
Heater Warm-up Time (Average) ii — aE — seconds 
Heater-Cathode Voltage: 
Peamvyaliue i  1o, OM MY PS =200 max +200 max +200 max 200 max volts 
Average value ....... A ne 100 max 100 max 1090 max 100 max volts 
6V6° 6V6GTA 
Direct Interelectrode Capacitances {Approx.): 
Semen ets ACO a. Rea Gab Me mk 0.3 0.7 pr 
Grid No.1 to Cathode, Heater, Grid No.2, and 
Grid NOs. ele ns BERLE A. 10 9.0 pF 
Plate to Cathode, Heater, Grid No.2, and : 
Oe 22 ee DCR a ae aa i il 7.5 pF 


© With shell connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


ee ITD MEMEO: NO ee eh gs ary go AS 350 volts 
Grid-No.2 (Screen-Grid) Voltage ........0.0. 00.0 c ccc cece es See 315 volts 
ROM UOME DP ICMIPOLION: «os oo ec key oh nea oo 5 DORM 99, 5 14 watts 
eee cpu CADP Ge. tO FEr, POOL OC eS Be ee 2.2 watts 
TYPICAL OPERATION 

Ree rvoltage Pee ee. 180 250 315 volts 
Ciiaceme MVOtage POTTER. oc ce 180 250 225 volts 
Grid-No.1 (Control-Grid) Voltage .............. —-8.5 ~—12.5 —13 volts 
Peak AF Grid-No.1 Voltage .................... 8.5 12.5 13 volts 
#ero-Signal Plate Current’ ....0.00.......... 60. 29 45 34 mA 
Maximum-Signal Plate Current ..............., 30 47 30 mA 
Zero-Signal Grid-No.2 Current ................. 3 4.5 2:2 mA 
Maximum-Signal Gyrid-No.2 Current ............ 4 q 6 mA 
Plate Resistance (Approx.) ..................4. 50000 50000 80000 ohms 
ED PemreOnemetaNee wea)... . . . oi Red aeeparticns 3700 4100 3750 pmhos 
MBO CCT IBTANCE roc inthis. ee tt et oh ce eek 5500 5000 8500 ohms 
Total Harmonic Distortion ..................... 8 8 12 per cent 
Maximum-Signal Power Output ...,............ 2 AS 5.5 watts 
CHARACTERISTICS (Triode Connection)4 

eer Olage Oper. | Re aleed ss mht bad eeeie wiliee 250 volts 
Grid-No.1 (Control-Grid) Voltage 000.520.0200 occ ccecbbsesecuece —12.5 volts 
PM MIMIEALION PACtOt creer rl. wk wc cha. . ok SEN LAL AAILNS 9.8 
iaepuesstance (Approx.)  ... 000... . yes . O20. Seeder s.wdale 1960 ohms 
eMC CERTICR Uline ew mt av tae. ad ks ded.. 5000 pemhos 
pieemter rent 01) 9 052. SNe ead. di Sn, 8 td oT Bp ce Jo) 49.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA ....... ‘i —36 volts 


4Grid No.2 connected to plate. 


Push-Pull Class A, Amplifier 
MAXIMUM RATINGS (Same as for class A: amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Piate fvoltagve be... .. 29%. . POUBIV Oa). . atinw-t j 250 285 volts 
Cutten tev OlLALe 5k. «Fn hotel Avent dative Phin 5 250 285 volts 
Grid-No.1 (Control-Grid) Woltage ................., —15 —19 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .......... 3 38 volts 
Zero-Signal-Plate Current sices.. meses. ot all’.. cs 70 70 mA 
Maximum-Signal Plate Current ................... 79 92 mA 
Zero-Signal Grid-No.2 Current .................... 5 4 mA 
Maximum-Signal Grid-No.2 Current ............... 13 13.5 mA 
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Total Harmonic Distortion ..................-2+-- ere eit 3.5 per cent 
Maximum-Signal Power Output ...................-. 10 14 watts 
MAXIMUM CIRCUIT VALUES 
Gvid-No.1-Circuit. Resistance: 

pear @itxenmspiag: foperation ... 0. ce cs ce eh ce eae euncueueds OA megohm 


Pay gat a Re ATTRA ee ke 0.5 megohm 


Vertical-Defiection Amplifier (Triode Connection) 


A; For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
DC Pilate Voltage 


baci a oe uc rtp oneal ony inten imo tuna elite nas «Prost ib Ni Ota itll ns 350 volts 
Peak Positive-Pulse Plate Voltage# ..../...................-... 1200 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... 275 volts 
Peake cathode PCoTrent oe ee ee ee ee ee ee ae 115 mA 
Average}: Cathode: ‘Gurrented ya. .0). 8 tael, Ay Oe Se ae, 40 mA 
Blate : Dissipation 9... MaheAhireitiie oo [EWU cnr! Pemeaee es 10 watts 
MAXIMUM CIRCUIT VALUE ; 

Grid-No.1-Cireuit Resistance, for cathode-bias operation .......... 2.2 megohms 


“Grid No.2 connected to plate. 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


6V6GT Refer to chart at end of section. 
6V7G Refer to chart at end of section. 
HALF-WAVE 
6W4GT VACUUM RECTIFIER 


Glass octal type used as damper tube in television re- 
ceivers. Outlines section, 13D; requires octal socket. 
This type may be supplied with pin No.1 omitted. 
Socket terminals 1, 2, 4, and 6 should not be used as 
tie points. This tube, like other power-handling tubes, 
should be adequately ventilated. Power-rectifier opera- 
tion of this type is not recommended. 


Heater Voltage (ac) 


Bi AILS: | OR Rta Pri Par es ie Ue ge lg ya 6.3 volts 
Heater 7 Gnrrentt yer, 5 tee ge Re Pe ak a Se NN yo ct te 1.2 amperes 
Direct Interelectrode Capacitances (Approx.) : 
Plate. to Gathode and. Heater? . 2... ooo es ol ae 6 pF 
Cathode, toy Plate’ and-Héater. oot ee 13 pF 
FIGCAtE IL CALNOUG. ermal eee. 8M wi a ie BAe Won 1 aS Bet ve pr 
Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse Plate Voltage (Absolute Maximum)# .............. 3850 volts 
Ret Plate ( Canrent RE Sic BONES | Sos bc ei sd, oe eee 750 mA 
Average: Platef Current $ ois. BRA ade Bec, 125 mA 
Plater Dissipative (oo 2. deo. cn chow ance nae. eee ee, Ae 3.5 watts 
Heater-Cathode Voltage: 
Peak val te sens o6) i Asem oo age at a oy ts tele +300 —2300 volts 
PVOVESE MSTGG Pe oe NO ee Ce fs +100 —500 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ................ 21 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6W6GT 


12W6GT BEAM POWER TUBE 


Glass octal type used in the audio output stage of 
radio and color and black-and-white television re- 
ceivers. Triode-connected, it is used as a vertical-de- 
flection amplifier in television receivers. Outlines sec- 
tion, 13D; requires octal socket. This type may be 
supplied with pin No.1 omitted. Type 12W6GT is iden- 
tical with type 6W6GT except for heater ratings. 


TECHNICAL DATA 


6W6GT 

Heater Voltage > (ac/de) Baha, 08D Soni eh ty A ae 6.3 
ener er Currents eit. 6 oo oe eae fe fee le PEE Ee ee 1.2 
Heater Warm-up Time (Average) LA eA ire ia A Serre ae —_ 
Heater-Cathode Voltage: 

Peakrovaluer eee: L.A Oe ORIN UY hee ok +200 max 

PAVErGGe rr VAlUG) oe. ho he SR NR eg 100 max 
Direct Interelectrode Capacitances (Appranie 

AGLI MAINON RCO EAC Cy chord irnea-sud wireuoudionbecetew kes, ans We-ounioew dy ce LF 283% 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 

Class A, Ampiifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plates oltavcexitg tous: er Dees hae oe eb eek We ee oS lecd vce 
Grid-No.2 (Sereen-Grid) Voltage ........... ccc c cece eee ccc beeee 
LED EAr aN 7 BY ESSE rch 8 Co cere ne a Ie ans eS A eo Se en aL PRC iio Em 
GETING sCMMUPIUG at Fe ous, ciety ook a aus los che oo he Le Se ee nee aes kee 
TYPICAL OPERATION 
Plate oupp lye OlbAZEer ee oo ci. «Mare Baie bins Ghd wun ae 110 
Grid=No.2 (oupply, Voltages, (Ooi. tt as oR ewe Sow 110 
Grid-No.1 (Control-Grid) Voltage ............:..... —7.5 
Cathode-Bias... Resistor .2.....0 02803 3 URA% 9 BH vo 
Peak AF Grid-No.1 Voltage ..............)....-.2. 7.5 
Zero-Signal Plate Current .............02..-. 0.0008 49 
Maximum-Signal Plate Current ................/.. 50 
Zero-Signal Grid-No.2 Current .................-6. 4 
Maximum-Signal Grid-No.2 Current ..............-. 10 
Plate Resistance (Approx. ) Pathe eee OER PRIS ee Aen a 13000 
Transconductance “.:. 429. BCL. eR GALA, Je 8000 
Boadsanesistance |.....)... retary. . ociekoemane: ot 2000 
Total Harmonic Distortion Hot uk he Sag teat te 10 
Maximum-Signal Power Output .................... 2.1 
CHARACTERISTICS (Triode Connectian)* 
PEC VOLES Ee. Foes syvdlueshss Kctlintoises oescujossaheuien Susks SUEVERE AIS Sia EI ore TE tec dy dices 
CORE GISIN (STC ACES) EW eae ty RN Ee ori a ig 8 7 cee Re AR 
PGT TICA GION A CLOT. vce ci sac le ae die oh, witeaiatdel eum elone O15 ale. wre #0 Poalelere oss eenre eae 
Pilatemevesiscance | CADDYOX.). cosy sme foi beac ele eh wie gad wai hidie © cabo ele 
TETANSCONGUCLAN CED Moodie nso oo Rs a Give tie the Ore ee wee eae ee a Ot 
Pan omE GUE eG Cae te. ce HOR Ge eka ches 0 GRRE ay hin Slats Mains, suasehgeiee cee 
Grid No.1 Voltage (Approx.) for plate current of 0. Be Age sae es en 


MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 


eee) bi oie Levieteltasear si) 0, ls) else ie ah'e eating Jk 6 6 6 ms) a 8 6 a, a) tail, 


este teh yee, (ae ol aban atyaho. ayaa hal ane ol otal «lee awe om elaine te 


* Grid No.2 connected to plate. 


Vertical Deflection Amplifier” 


_ For operation in a 525-line, 30-frame system 


-Triode — 
MAXIMUM RATINGS (Design- -Maximum Values) Connection* 
ee aTe | VOILARO ss icc Ree ee ee Le eT “i 


Peak Positive-Pulse_ Plate Voltage# , Pas eet ae taaee 


TYPE 6W6GT 
GRID No.2 CONNECTED TO PLATE. 


12W6GT 


12.6 


. ™ TYPE 6W6GT 
8 PENTODE, CONNECTION TRIODE CONNECTION 
re GRID-No. 2. VOLTS=125 
; ee ” 
< Ww 
2 250 & 250 
= 200 = 
o= =z 200 
es. . 
ge oe = 150 
a= 
#™* 100 uw 
— 100 
t s 
<q 50 » a as 
a ra 
anaG ~— 300 400 
a) 100 200 . 
"PLATE VOLTS — 92cs-7942T ' 0 200 


400 
~ PLATE VOLTS . 


~ Pentode 
Connection 


“330 
- 1500 


+100 max 


367 


volts 
ampere 
seconds 


megohm 
megohm 


92CS-7943T 


volts 
voits 
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DC Grid No.2 (Screen-Grid) Voltage .............. —_— 165 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ —275 —275 volts 
PeakiiGathode’ Current coin fet sci ou ne etane ten o's e'clatonete 195 195 mA 
Average Cathode Current of 5... .6i 0c cc cee cee ev eees 65 65 mA 
Plate Dissipation (00... 00..2... irae ae As aks ee dS 8.5 8 watts 
Grid-Noi? ll nputt Geena Wein s bda ba ees naka j — 1.2 watts 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation Jee, 2a2, megohms 


* Grid No.2 connected to plate. 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


6W7G Refer to chart at end of section. 
6X4 FULL-WAVE pas ez 
foeux VACUUM RECTIFIER MR 
Miniature type used in power supply of automobile @) (6) " 


mance to larger type 6X5GT. Outlines section, 5D; re- 

quires miniature 7-contact socket. This tube, like other 

power-handling tubes, should be adequately venti- Pde 

lated. For discussion of Rating Chart and Operation 5BS 
Characteristics, refer to Interpretation of Tube Data. Type 12X4 is iden- 
tical with type 6X4 except for heater ratings. 


and ac-operated radio receivers. Equivalent in perfor- B L 
NC LY) K 


6X4 12X4 
Heater ¢Voltage Slac/de)x By-t.-yaeeceten ei etd oor vere A 6.34 12.6 volts 
Heater Current Sto. 5) nn hitn. crore, MP ee te TS 0.6 0.3 ampere 
Heater-Cathode Voltage: y 
Real’ Sevalwewh 20 eid ea ae She et ne eS, +200, —450 max volts 
Avcracéssva lien im wage k i cae . Uae eee eso «3 100 max volts 


4 When the heater is operated from a 3-cell (nominal-6-volt) storage-battery source, the per- 
missible heater-voltage range is from 5 to 8 volts. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak Inverse; Plate« Voltage ~ .%,. soc ee ee den hice tee 0 ll ° 1250 volts 
Steady-State Peak Plate Current (Per Plate) .................00. 245 mA 
AC Plate Supply Voltage (Per Plate, rms) .................0000. See Rating Chart 


DC Output Voltage (At filter input)~ ..........0..0. 00. c eee eee nm BED volts 
Average Output Current (Each plate)f .......... 0. ccc cece ce ees 45 mA 
Hot-Switching Transient Plate Current ...........000cce cece eueun # 


+ This rating applies when the 6X4 is used in vibrator operation with a minimum duty cycle 
of 75 per cent. 


# If hot-switching is regularly required in operation, the use of choke-input circuits is recom- 
mended. Such circuits limit the hot-switching current to a value no higher than that of the 
peak plate current. When capacitor-input circuits are used, a maximum peak current value 
7 vie of 1.1 amperes during the initial cycles of the hot-switching transient should not _ 
e exceeded. : 


TYPICAL OPERATION Vibrator 

é am Sine Wave Operation Operation 
Filter Input Capacitor Choke Capacitor 
AC Plate Supply Voltage (Each. piate, rms)«... 825. 400 — volts 
Filter Input Capacitor: ... 00.05 .......0..-..... 10 = 10 . wih 
Effective Plate Supply Impedance (Each plate) .. 525 — —_ _ ohms 
Filter -InputeCho hie sectt ic. 5s etibellesc nian Tank. « MObx —_ 10 — hénries 
Average Output. Current ........ FS, eestor te Pee 70 70 10 mA 
DC Qutput Voltage at Tuput.to Filter (Approx.) 310 340 240 volts . 


° AC plate supply’ voltage: is measured without. load. 
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OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYPE 6X4 
E ¢=6.3 VOLTS 
FILTER-INPUT CAPACITOR = (0uF 
TOTAL EFFECT. PLATE-SUPPLY IMPEDANCE | 

520 OHMS FOR CURVES I-5 
PER PLATE } 400 OHMS FOR CURVES 6-8 


700/- DEA= SEE RATING CHART 


TYPE 6X4 
E¢=6.3 VOLTS SUPPLY FREQUENCY=60CPS 
CHOKES OF INFINITE INDUCTANCE 
a) CHOKES OF VALUES SHOWN 

| === BOUNDARY LINE FOR CHOKE VALUES 


SHOWN 
700? CBA=SEE RATING CHART 


Ay Bi 
o—AS SHOWN “J 'OuF 


DC OUTPUT VOLTS AT INPUT TO FILTER 
DC OUTPUT VOLTS AT INPUT TO FILTER 


40 60 80 100 ie) 20 40 60 80 100 
‘DC LOAD MILLIAMPERES DC LOAD MILLIAMPERES 


92CM-803 ITI 92CM-8030Ti 


RATING CHART 


TYPE 6X4 
E,=6.3 VOLTS 

MAXIMUM OPERATING VALUES WITH: 
50 CHOKE -INPUT FILTER 


40 


OC OUTPUT MILLIAMPERES PER PLATE 
Ww 
te} 


O- 106 200 300 400 §00 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92cs-e025T2 


Refer to chart at end of section. 6X5 


FULL-WAVE 
VACUUM RECTIFIER 6XSGT 


Giass octal type used in power supply of automobile. 
and ac-operated receivers. Outlines section, 13D; re- 
quires octal socket. This type may be supplied with 
pin No.J omitted. For maximum ratings, and typical 
operation, refer to type.6X4. _ | 
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6X8 MEDIUM-MU TRIODE— 
5X8, 19X8 SHARP-CUTOFF PENTODE 


Miniature type used as combined oscillator and mixer 
tube in television receivers utilizing an intermediate 
frequency in the order of 40 MHz and in AM/FM re- 
ceivers. Outlines section, 6B; requires miniature 9-con- 
tact socket. Types 5X8 and 19X8 are identical with 
type 6X8 except for heater ratings. 


5X8 6X8 
Heater Voltage (ac/dc) .......-..-.-------- 4.7 6.3 18.4 volts 
Heater: Gurrentee loci ss he ae kee 0.6 0.45 0.15 ampere 
- Heater Warm-up Time (Average) .......... 11 — — seconds 
Heater-Cathode Voltage: 
Peak "Values toca a te ae Re le +200 max +200 max +200 max _ volts 
‘Average values ...g00..¥i.b.m& \Aee st eh ee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded4 
Triode Unit: 
Grid-stor Plateo- sue oo Aarne ls Bae eee 1.5 1.5 pF 
Grid to Cathode and Heater .................. 2 2.4 pF 
Plate to Cathode and Heater ............... hy 0.5 1 pF 
Pentode Unit: ; 
GrideaNomzta Plate ug ose rck etae- ang waar cuel 4 brerese 0.09 max 0.06 max pF 
Grid: No.1 to Cathode, Heater, Grid No.2, and 
Grid SNOT coe ia cree  bad, onl cnatepenacen 2 demons 4.6 4.8 pF 
Plate to Cathode, Heater, Grid No.2, and : 

Gridcl Nowe. 2c. oo neers Nik suo espe Sbled : 0.9 1.6 pF 
Pentode Grid No.1 to Triode Plate ........ Beets Ba fe 0.05 max 0.04 max pF 
Pentode Plate to Triode Plate ........0.......... 0.05 max 0.008 max pF 
Heaters.to. Cathode” 2... ve. waa: wok hte oy Bare e , 6.5 6.5¢ pF 


4 With external shield connected to cathode except as noted. 
e Wilth external shield connected to pentode plate. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PlatewW Volta cere een ak cri OL ELC TIE eres rey 275 275 volts 
Grid No.2 (Sereen-Grid) Supply Voltage ........... — 275 volts 
Grid=INO- 2 WOlt ag © i iach secede ce ee Reece — See curve page 96 “ge 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PlateuDissi pation esha wiadeineta ts ras woke ces ties Saas 1.7 2.3 watts 
Grid-No.2 Input: ; 

For grid-No.2 voltages up to 187.5 volts .f3..... —_— 0.45 watt 


For grid-No.2 voltages between 137.5 and 275 volts See curve page 96 


TYPE 6X8 


by Ss PENTODE UNIT 
<<} ~~ GRiD-No. 2 VOLTS=150 
io) CN) GRID-No. 3 VOLTS=0 
2% 40 ie 
cer ' 
© wi o = 
oo = a 20 
ce) = 30 os 
Bal we 215 
a2 os 
Gq agit 
J 
a 10k Pu. ts 
<q 
= 
igs oo 
oO <t 100. 150 200 250 300. - 350 . 100 200 300 400 
PLATE VOLTS - 92CS-753IT ; PLATE VOLTS —92cs-7532T 
CHARACTERISTICS | 
Plate Voltage ............ 5 EERE. ATE: SEE > Seb eo f 125 125 ' volts 
GridalN of 8uhy A023 Bia cs ods a ie ad ho Sat ia asks soba kes Connected to cathode at socket 
GrigsNGiZi ¥ ORE se ce sn ee ett tees ae nays ea ie 125 volts 
-Grid-No. 2<Voltawe- 64). 7 Bitl. .S6).. BL 4. FBP, —1 —l volt 
omplifica tian)  WACLOT ss a icici 2) Sanabria mates wah scthtcsiyheapn id Ps 40 — 
Plate “Resistance ‘(Approx.) (0. 2 ov ep eee - 6000 300060 ohms 


‘, Trangconductancé 2 0.2200. ee ds EL a DUELS S AGRA 5500 pnabos 


TECHNICAL DATA 371 


Plate Current 22 RCC MC ACS CRE UE PERC Sa OPEV WSEGOR PA ree oe 12 9 mA 
ren re SUTTON” sc hse 8ei sche eee eee e Cah ienu we —_ PADS mA 
Grid-No.1 Voltage (Approx.) for plate current of 


Hel Loney Ya yd nae ha a alla aL 2 ea aE Ta Pei ge Gai —T —6.5 volts 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE ECF200 
Miniature type used as if-amplifier tube in television 
receivers. Outlines section 6B, except has 10-pin base; 


10K - requires miniature 10-contact socket. 
MN EASON es 6 ois bwin ste Ble 4d 0S sumctw s, chndicink duc dae Oboe aceca cc caumes E 6.3 volts 
CRO OCT TONC TAM Dos oe «oss 0's OS Ao PRD ures ccc coe cw. ek 0.41 ampere 
Beak iieater-Cathode Voltages .).% oh tise . bsc bbe bi «OE bbe Ue hreanane +150 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Plate to All Other Elements (except grid) ....................- 3.0 pF 
Grid to All Other Elements (except plate) ..................0. 2.5 pF 
RaW ET lg) te EP tines arid 8 a nain ecko ous Soh. ee eee 2.0 pF 
Pentode Unit: = ; 
Plate to All Other Elements (except grid No.1) .............. 3.5 pF 
Grid No.1 to All Other Elements (except plate) .............. 6.5 pF 
Primo to Cathode {0.2050 0. 820 bel i dane oo ood hes aM 4.0 pF 
CaM ETSI GL yg asik iy cee ees oy eek ee de ROE <6.5 fF 
MMM ORE FARM ETC INO 6. co ficactsice svesdens eles are noweire sXe toss to'e togioe imate tare tamane « LORS 1.8 pF 
Pensade, Grid NO.1 to: Triode Plate o.oo cic cae ce cane Che RS 15 fF 
Pentode Grid No.1 to Triode Grid .............. = Orne ESS tor eI <i fF 
mentode © late.tonbricde, Plate. 3... i mele. cube bodl ...cccocccce : <5 fF 
; Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
ecg Triode Unit Pentode Unit . 
Platesbupply-Voltage cif... .. «sau ace eae Nessie, Syne . 550 550 volts 
IPURCOMAV OLA Ey MES hn kee clon coe See Be 250 250 voits 
PE CAKE ATOMY OMAP OOI . oo ojo divin age so Cs re conc olde weece 600 — volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550- volts 
CiAdrI- WN OltATEs.. 6. 23k Siawe DBE. S. oel so eae es — 250 volts 
RM ONG ot ts sin as cue Scie osc ens Gene een ne 18 18 mA 
Plater Dissipation |. .4 . s.r. eke) We SS, We TE 1.5 2.1 watts 
rier Oar aOOUtm. ..... ceases). . cocst nepepieicma » vice 0.7 watt 
CHARACTERISTICS 
Pree MN ESOC rarr ator love, . 8 frei + come vo oc eee 170 160 volts 
Grid-No.3 (Suppressor-Grid) Voltage .............0. 0 volts 
MMNMRCEN OC, WOME oo 5. scp ils v bore ulc ea bevvccevanuwmie —- 135 volts 
Grid-No.1 (Control-Grid) Voltage ...........0.0c0c8 —1.0 —1.7 volts 
Mu Factor, Grid-No.1 to Grid=-No.2 ...........0ccee5 — 55 
PEMA CATION WE ACCOY  .cvc se Relics cs Ose cn cag uweacnce 55 — 
mennecomanetanee iid . bis) Roe UPS be od oc ccc cccacuce 4800 14000 umhos 
OO GET OO ide SD OM Oe oe eda mecan cee 8.5 13 mA 
SEL SIN: SAT CLIP VON GWE y5. 5 oS oo sik sin dn Bik Gale etd was £ — 5 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance 2... 0000 ce. cece lee lec eee 1 1 megohm 


e With a maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 


Refer to chart at end of section. 6Y5 


6Y6GA/ 
6Y6G 


Glass octal type used as output amplifier in radio re- 
ceivers and in rf-operated, high-voltage power supplies 
in television equipment. Outlines section, 19B; requires 
octal socket. 

Ee Oars SERCTUC) ™ me ee rich els lol ec dole c bb bool 6.3 volts 


Heer COON Gora HUN oe le aera Ya at Ang gs a a a a aU 1.25 amperes 
Peak Heater-Cathode Voltage ............. ehtieraataa a clate wa ante di +180 max volts 


BEAM POWER TUBE 


at2. RCA RECEIVING TUBE MANUAL 


Grid No.l to late: C3 RAs ea oe wes ee 0.7 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 12 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ ae 7.5 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
PlateigV oltageny Le Rae eT, NE, BI, ee es ae Ge ‘ 200 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ............ 00.0.0 ccc eeu : 200 volts 
MPAGEING. Got, VOLUN DE.) tote toa. ae gh. 7 Wie e ae aE lei ae aie is ak dere ose oe See curve page 96 
Plate ADissipation sets, 00... Deeb PPE. RATE eS, 12.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 100 volts .................005. : 1.75 watts 

For grid-No.2 voltages between 100 and 200 volts ............ See curve page 96 
TYPICAL OPERATION 
Plates Voltazwe 4k ee Ae SA hoe 2. cee eee 135 200 volts 
Grid-No.2 *Voltage 60. 92 GOR ROS SIT ae 135 135 volts 
Grid-No.1 (Control-Grid) Voltage .................. —13.5 —14 volts 
Peak AF Grid-No.1 Voltage ...................24. 13.5 14 volts 
Zero-Signal Plate Current 2.00.00. 0 ee, 58 61 mA 
Maximum-Signal Plate Current .................04. 60 66 mA 
Zero-Signal Grid-No.2 Current ..................406 3.5 7A mA 
Maximum-Signal Grid-No.2 Current ............... 11.5 9 mA 
Plate Resistance (Approx.) .......0... 00.0.0 cece 9300 38300 ohms 
Transconduetarice © 0. Pe ERA eee, 7000 7100 Embos 
Iidad* Resistanéet so ue lle el 2000 2660 ohms 
Total Harmonie Distortion ..............cc0 seus c ce 10 10 per cent 
Maximum-Signal Power Output .................... 3.6 6 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Fors fixed-bias. Operation a. . Feit aoe foo oo das ceewccu othe ae 0.1 megohm 


For, cathode-bias operation... 2... occ soscussunus. crpnee, sree 0.5 megohm 
6Y7G Refer to chart at end of section. 
6Y9 Peo 


11Y9 DUAL PENTODE 


Miniature type for use in color and_ black-and-white S2p2(3) 
television receiver applications. Unit No. 1 is used as \l 
a video output pentode, and unit No. 2 as a sound if KP2-%3r2 
amplifier, age amplifier, or sync separator. Outlines 
section, 6L, except has 10-pin base; requires minia- 
ture 10-contact socket. Type 11Y9 is identical with 10L 
type 6Y9 except for heater ratings. 


bY9 11¥Y9 
Heater. Voltare etek fe RIS ete ere oda Pesce 6.3 11 volts 
Hedter! Current Greer. seco Lele 6 ess tang Sake ede 0.8 0.45 ampere 
Peak Heater-Cathode Voltage ........0...ccc ce eevee 200 max 200 max volts 
Direct Interelectrode Capacitances: 
Unit No.1: 
Plate to All Other Elements (except grid No.1) .............. 7 pr 
Grid No.1 to All Other Elements (except plate) ............4% 12 pF 
Plate to Grid No.l ...... CEP LER CORRS DOR AD a ee eal 95 fF 
Unit No.2: : 
Plate to All Other Elements (except grid No.1) ...........0. ‘ 11 pF 
Grid No.1 to All Other Elements (except plate) ............006 10 pF 
Eilate*ta” Grid NON ike one es Os ees I eee 140 fF 
Crridy: Neal tig. Fleater 4% ids ois sche win Micch co ath ss ccuahe « MO thy, Merciens <100 {F 
Platerio G6 miter writs... :o0 iso dell ss ste edad ov edith ces Shoe eee <150 fF 
GYIG“toRGrid nate t sre oust ts hee RRS ee. ae ae a <10 fF 
Plate (Unit No.1) to Grid No.l (Unit No.2) ........... 000.0005 7 <100 fF 
Plate. (Unit No.2) to Grid No.1 (Unit No.2) ............00:- Shite <5 fF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Unit No.l Unit No.2 


Plate; Supply hy oltage tas easel siete . Aste PSCCAT SIS St 550 550 volts 
Blate, “VOltawe: va one 3 sad ooh ae Oe ce a ee ae ae 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 550 550 volts 
GrEIG-N0.2:7 Volta get finn ede ode ad ene bee 250 250 volis 
GathodeCurrentie ei). ceca ed ord Pe ore ohne been eee re 60 15 mA 
Plate “Dissipation® oe even’ soe 5e Lo elk Peer nee: é 5.0 1.5 watts 


GETING 2 ENDIF oo on MPR TOSS aH SEES PLS E SLOPE LORS P 2.6 0.5 watts 


TECHNICAL DaTAa 


CHARACTERISTICS 
Plate Voltage 


Transconductance 
Plate Current 


12BT 
Heater Voltage (ac/dc) 


Heater Current 


CC i 2 ce ey 


Beam Power Unit: 
Grid No.1 to Plate ........ 
Grid No.1 to Cathode, 
Plate to Cathode, 


CHARACTERISTICS 
Plate Voltage 


Transconductance, Grid No.3 to Plate 


Average Plate Current 
Grid-No.2 Current 


DEEN sm s pttARah USE sob k\~ STD > Ee ot 
Beam Power Unit as Class A, Amplifier 


Ce ee 2 
ee 
ee 


2 Y 


ore) e208 6 '0' @ 6, ett “ota*etn ets. 6%" ere 


cee ee eee mreeaseeeos 


ee ee eve 


Refer to chart at end of section. 
Refer to chart at end of section. 


television 
duodecar 12-contact socket. 


+) 0) BU mae @ setae 'o ha Ba) ia: at, oie Mp his Peoples) (6 8: nile: 6.6 


Ce ay 


Cue 0 © Ow Oe eee 6 0 ee 
Ce a er a 
eee eee ere cee ee erees 
Co 


er 


FS SES IP OES YOO OO wee 8 6 ON eW— 6.6 area ew « 


© 6 ole ¢ aheteteteteretetePaty* ere” 


PENTODE— 
BEAM POWER TUBE 
Duodecar type used as a combined limiter, discrimi- 
nator, and audio power-output tube in FM radio and 
Outlines section, 


receivers. 


Ome Lsirehs es eu ieo te eo (m4 ai fey sides (eon allel ey (euieu< 


see e eee ese ee 


eeecee ree 


eee eee ese secon 


eee ee ee eee eae 


eee eee errr eve 


ese eee ee eoe 


eee reese ee eevee 


cece eee ee ee see 


oes eee sere eos 


eeoeeeeeceere oes 


MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage 


Plate Dissipation ........ ey SENS em 
Grid-No.2 Input 

TYPICAL OPERATION 

Plate Voltage 


Grid-No.1 (Control-Grid) Voltage 
Peak AF Grid-No.1 Voltage 
Zero-Signal Plate Current 


Plate Resistance (Approx.) 
Transconductance 


Sa e060 -e Sar ee & SS be he 6S le 


SF PELE. 1S 0.8 ChE Cyhae 66% 0, 6 Uherseue shone 0.0. 6.0 Sb enelle,e ie 6 « © 


eee “meee Saas enemas Teisiie Ve." Na che wife io a wie 6. 6 0 oe 6.0 «Ss 


AEC LCOS OCT Fa SOMA na Tul Com en Ice Sey CIR ea ee 


“Pee * Oe See S ee, She) \ef's\ 6: stot ais ely wen 6 0 6 0 0) 8. 6.6 © 6 6 1s « 


ee ey 


Sap ePin) Gel el ©) iwi Geto. (yi ve) 


eee SARs le me leh S) Me Oe Cares) (was; (ere awh Weill eg’ s /elerstetne. bcenesehie 


Mier Se Males yo a dvi Sine ene ge/ Mee rier fe yNe) Jeinianig ivi w\eieh ‘ol, ie? ‘el v¢s tae! tet (el ral te’ 


*ek0 6) 18s a) we) (he 


iw) ee 
ie) ie2) ive) 
S OU 


lal || 8ol 


seer revere 


eee ewe e rere seer eereer rer reese seerenee 


OPA FEA Oe RF 0 Ce TORS AD O16 HER e Chole Minkete O60 5s » clewilg Sis Ce enee eee nune ee 


Ce a a? 


£5 e069. 6 ese 6 ky Che efars tewens sweets ove 


Oe GORING, C6) FHe SN 6 Oe ORT eS eT Stee CW op el a) ee Be ee Oe 


RO Re ee Ri eee ee ee wo a ew 6 8 Oe eee © 


Re Ae mh. ey ae) ei el Oe hie, an 6 ele? Sl Lele ee ele @ 


OPER Ps Peels SUNS MEER Mse Pin eC Se DO ee eS ew 


DP SV BAe Oe Oa ee Oe 1S (Oe OS. 6 6) 'h ew aS aS BW OO Oe. be ol 6 we Sea R oe 


6Z10 


8C; 


iW) hm 
GO 9 
DS > OF 


| 


109 
teas we 


| 
= 


requires 


volts 
ampere 


volts 
volts 
pr 
pF 


megohm 
“umhos 


874 


Load Resistance 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation 
For cathode-bias operation 


Plate Supply Voltage 
Grid-No.2 Voltage 


6ZY5G 


7A4 
7A5 
7A6 

 -TA7 
7A8 

7AD7 
7AF7 
7AG7 

~ 7AH7~ 
7AU7 
7B4 
7B5 
7B6 
7B7 
7B8 
7C5 
706 
7€7 
7E6 
7E7 
7EY6 
7F7 
7F8 
7G7 
7H7 


7HG8 
7HG8/PCF86 


RCA RECEIVING TUBE 


nalenia ose Be. sicily Sy Sages EIN APR tilbss ccs ass eibrertiansiadeheue eae ieete 
Maximum-Signal Power Output 


eer eee ere er seers ere aeeseeeoesreeseeeoeeeeeeeoee 


see eee eee seer eee ese eeseeeeesrereee res 


eee ee eeoeeere se ereeeoes see eeee eee eee ees es 


eoceerer eee eee eee e eee eee reese eeeeeerese 


Pentode Unit as Limiter and Discriminator 
MAXIMUM RATINGS (Design-Maximum Values) 


eee eee esreeerereerereresseeseseseseseeeseeeenessenesed 


eee ee eee e soe ec eeeeree seen eres serseeseseeeeresreesese 


Grid-No.1 Voltage, Peak positive value 
Average Cathode Current 


eeeceeoeeseeeeeseeeee reese see 


ee were een eer eee eee ere e sere seer eesesesreses 


. Refer 


to 


to 
to 
to 
to 


chart 


at 


end 


of 
of 


section. 


section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 


section. 


Refer to type 12AU7A. 


Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
Refer 
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to 
to 
to 
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to 
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chart 


Refer to 


at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 


end 


end 


end 
end 


end 


end, 


end 
end 
end 
end 
end 
end 
end 
end 


end 


of 


of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 


section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 
section. 


section. 


type 6HG8. 


‘MANUAL 


ohms 
per cent 
watts 


megohm 
megohm 


volts 
volts 
volts 

mA 


TECHNICAL, DATA. : | 375 


Refer to chart at end of section. 737 
Refer to chart at end of section. — 7K7 
Refer to chart at end of section. 7L7 
Refer to chart at end of section. 7N7 
Refer to chart at end of section. 7Q7 
Refer to chart at end of section. 7R7 
Refer to chart at end of section. _ 7S7 
Refer to chart at end of section. _ 7V7 
Refer to chart at end of section. 7W7 
Refer to chart at end of section. 7X7 
Refer to chart at end of section. 7Y¥4 
Refer to chart at end of section. ‘7Z4 
Refer to type 6AR11. 8ARI1 
Refer to type 6AU8A. 8AU8 
Refer to type 6A WBA. 8AW8A 
Refer to type 6B10. 8B10 
Refer to type 6BA8A. 8BA8A 
Refer to type 6BA11. 8BA11 
Refer to type 6BH8. 8BH8 


DUAL PENTODE ~ SBMI11 


Duodecar type used as if amplifier in television re- 
ceivers. Unit No.1 is a semiremote-cutoff pentode, and 
unit No. 2 is a sharp-cutoff pentode. Outlines section, 
8B; requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 8.4; amperes, 0.45; maximum heater-cathode 
volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Unit No.l Unit No.2 


Piavessv oltage SMALE SI, 28 RPA at A ehatat ena ote tehe 160 160 volts 
Grid-No.3 (Suppressor-Grid) Voltage .............0- 0 0 volts 
Grid-No.2 (Screen-Grid) Voltage ......0.......000000% 160 160 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
eae Crtssipation 72s ee cose 8 Se te erere'e te ote'e 22 2.2 watts 
REPRE Ne EEDIIE aye c lend cop pie selec bce e a eee EY . 0.55 0.55 watt 
CHARACTERISTICS 
Pee PSUDOIY @¥ Oltawe bcs a ck cee aces ase veclemacs 86 125 125 volts 
Grid UNe3) 82...» san ievecateh alti deine sc) eal rose os 6 Gate a ones : Connected to cathode at socket 
Speers VOLRSe yo dha tee eh ok ak. Re. ee : 125 125 ~ volts 
PeeMOdeeMIASTRESIStOY oon wnt tet ecncnasennu.. . 56 120 ohms 
Plate Resistance (Approx.) ........ecccccccccvaces i 220000 300000 ohms 
COMIC CAITCS 6)... os 6 OE BN OOM che Eber «biStere 8800 8500 umhos 
AG POACUFTENUN......... Seek he RR. OE BS h . tants 14 9.0 s mA 
Griguno,. current)s........ So Fo AREE AT a 3: 2.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

211) Yinin'] Ri apratac ey LORIN kB LES Dn eee ORG Te Se Eee aD a —5.5 volts 
Grid-No.1 Voltage (Approx.) for transconductance of 

RPI My CE name c a ceed eave wide os Cea T MR ED . wo . 16.5 — volts 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance, for cathode-bias 
COSTE SESS SEP INE RG OM od iat el ene eats 1.0 0.25 megohm 


376 RCA RECEIVING TUBE MANUAL 


SBN& Refer to type 6BN8. 
8BQ5 Refer to type 6BQ5. 


8BQII SEMIREMOTE-CUTOFF 
LIBOUL DUAL PENTODE 


Duodecar type used as intermediate-frequency ampli- 
fier in television receivers. Outlines section, 8B; re- 
quires duodecar 12-contact socket. Type 11BQ11 is 


identical with type 8BQ11 except for heater ratings. 12DM 
eer | 11BQI11 

Hester Voltage: (ac/dc) .. 0225362 oss oe eet eee 11.2 volts 
Heater Curent inci. ces cc nce s occ es os eae. bey. a 5 - 0.45 ampere 
Heater Warm-up Time (Average) .......5....00 eee il vt seconds 
Heater-Cathode Voltage: 

Peak Sve lucie ae cne ie eatie i tecer ties terre eee eden £200 max +200 max volts 

Averagceiwelue’ ..5 3.65 eee doles os ha eee be 160 max 100 max volts 


Unit No.l Unit No.2 
Direct Interelectrode Capacitances: 


Grid) Nonle@to, Plate von} class ete etn eaten see 0.022 0.024 pF 
Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield ................ 10 — pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 

anus lngtermal Shield sce 52 esulsye binge Meee ote tes 2.8 — pF 


Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, Grid No.3 of Unit No.1, and 


Internal Shield «.....0 66 00.000140. eae Se & ie — ie gia pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
Grid No.3 of Unit No.1, and Internal Shield . -—— 2.8 pF 
Plate of Unit No.1 to Plate of Unit No.2 ......cc.¢scceccucces 0.015 pF 
Grid No.1 of Unit No.1 to Plate of Unit No.2 ................ 0.002 pF 
Grid No.1 of Unit No.2 to Plate of Unit No.1 .:.............. 0.008 p 
Grid No.1 of Unit No.1 to Grid No.1 of Unit No.2 ............ 0.002 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 
Plate Woltaver Pe Pe... kaw ck es ERE E SE ee UE ie 
a id-No.3 (Suppressor-Grid) Voltage ............... 330 330 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ............ 0 0 volts 
GridsNov2” Voltage oe ee ee ee 330 330 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias fade See curve page 96 
Plates Dissipation gis ic ¥ i dade ts Webs « aacucan Bent cat case 0 0 volts: 
Grid-No.2 Input: 3.1 3.1 watts 
For grid-No.2 voltages up to 165 volts .......... 0.65 0.65 watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 96 
CHARACTERISTICS 
PlatecSupply AVoltagwe) 2.25 acta Meroe eet ee ee eke 325 125 valts 
Grid NO 3. 2 Rpm to5 wg hes a id as eg? Be Connected to cathode at socket ‘ 
Grid-No2 Voltaze =. of e065 ics ee ee eee 325 125 volts ~ 
Cathode-Bias(Resistor 2.6... 6 jcc oo oie. s octane eee 56 56 ohms — 
Plate? Resistancet GAPprox.)W. Banid: 0). oes ca ee bbws 0.2 0.2 megohm 
‘Dransconductameesy, so. 0 oa «MRE oss Sic a acs eu aus odes suels 10500 13600 umhos 
Pilate’ Current "ateav cles oath a aie eee 11 11 mA 
Grid-NO:2) \CUrremth o\...c oo SURE 45 gsi 0 euedeusisls lb ea ciopoues ears 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current 
CO PIA UGTA Dea otis 2, Uy PR SSE SOR OR A(R ric, CSR CLP ik iM am ONE ee aA — —3 volts 
Grid-No. 4 Voltage (Appr ox.) for transconductance 
OL BBO PMiNO mes een eerie ee Cote aiccetnnaer Tom ie erence ora —15 — volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance, for cathode-bias 
ODEVAUION s tac Me B eet ac tHe hice late cea re ce a oenine ee 1.0 


MEDIUM-MU TWIN TRIODE— 
8BUII SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. 
Outlines section, 8C; requires. duodecar 12-contact 
socket. Heater: volts (ac/dc), 7.8; amperes, 0.6; warm- 
up time, 11 seconds, maximum heater-cathode volts, 
+200 peak, 100 average. 


TECHNICAL DATA 


377 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Each 
i Pentode Unit Triode Unit 
BAS ies Nove eccccsnacee treet 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage’. ...%%. Be Ce 330 — volts 
Erie-NO.2 Voltages. 00... ck vache ek ek See curve page 96 — 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation ............. eae Gy oe ae thee bs Sos 2.5 1.8 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... 0.55 —_ watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 96 — 
CHARACTERISTICS 
Pere OUNDIY  VOUALC. soem sce ek 125 125 volts 
Grid-No.2 Voltage ............ ister Cie Sho ee ee 125 — volts 
Grid-No.1 Voltage ...... sare Ghana Recaray hy ytehinat Bate ok —1.0 — volts 
Cathode-Bias Resistor . 0.0... 0006. edie, — 68 ohms 
PUTMMEPRORION OU RCLOI NI | oe f0 onic nine sda ccee ence. he — 43 
Plate Resistance (Approx.) ........................ - 200000 50000 ohms 
Weansdenductance os... Suin . he Snes wi ea sya 7500 8600 uMmhos 
PRCT OD Nhe SB hocr. 5 oc P AE acs « seco a 4d. iceo 4's sovmdn vg 22 33.5 mA 
GEGmocy Current |... 0.00) i ESE SP 4,0 — mA 
Grid Voltage (Approx.) for plate current of 100 BA —_ —§ volts 
Grid-No.1 Voltage (Approx.) for plate current 
SS Oo Ee cd shel Ae Se tL eee ae —§ — volts 
MAXIMUM CIRCUIT VALUES y 
Grid-No.1-Circuit Resistance: ; 
Por-fixed-bias operation’ ......../) 025, 2 7. 0.5 0.5 megohm 
For cathode-bias operation ..................., 1.0 3.0 megohm 
Refer to type 6FQ7/6CG7. 8CG7 
Refer to type 6CM7. 8CN7 | 
Refer to type 6CN7. 8CN7 
Refer to type 6CS87. 8CS7 
Refer to type 6CW5. 8CWS5 
Refer to type 6CX8. - 8CX8 
Refer to type 6EB8. 8EBS 
Refer to type GEM5. 8EM5 
Refer to type 6ET7. SET7 
Refer to chart at end of section. 8FQ7 
Refer to type 6FQ7/6CG7. 8FQ7 /8CG7 
Refer to type 6GJ7. 8GJ7 
Refer to type 6GN8. . 8GN8 
Refer to type 6J V8. 8JV8 
Refer to type 6KA8. 8KA8 
Refer to type 6LC8. 8LC8 
Refer to type 6LT8. 8LTs 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


9AS 


9A8/ 
PCF80 


Miniature types used as combined oscillator and mixer 


SAE tubes in vhf color and black-and-white television 1re- 
ceivers. Outlines section, 6B; require miniature 9-contact socket. Heater: 
volts (ac/dc), 9; amperes, 0.3; maximum heater-cathode volts, +100, —200 


peak; —120 average. 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Plate pSupply Voltare: © oo us ss see et ae els 550 550 volts 
Plate: “Voltaretecs csc wie te Oat ES Ie ete netate 250 250 volts 
Grid-No.2 (Screen-Grid) Voltage .................6. — 175 volts 
Watnode ms Currenter sewers en tee ene - 14 14 “mA 
Pilate Dissipation > ckhtcike oo cua rae ee ane al 1.5 a phe watts 
Grid-No.2ecinpt te gaemi oo poco ne en Gis eine — 0.5 watt 
CHARACTERISTICS 
Plate Voltage ie) gies et. ca ROE: | ROM ED. © 100 170 : volts 
Grid-Nol2'Voltare 2605.4. Gr ee, eee — 170 volts 
Grid-No.1 : Voltage. .20 Asse awe etees A. Bais —2 —2 volts 
Amplification @ Factor. iit oe ee ee eee 20 47* 
Plate Resistance (Approx.) ....0..... 000002 en cece nets — 0.4 megohm 
FEYANSCONAUCtANCE” Fae cl hd wees coyotes lL eilescee nice 5000 6200 “umhos 
Fete Urren ten cote yt. noe Sate a aetna ee en ge eee 14 10 mA 
Grid=-No.2y Current. 232552208 \ seeks Lee eee : —_ 2.8 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

For fixed-bias, operation ..........csececeee be 0.5 0.5 megohm 

For cathode-bias operation ............0-.e0002 0.5 1 megohm 
* Grid No.2 to Grid No.1. - 

9AU7 Refer to type 12AU7A. 
9BJ11 BEAM POWER TUBE— 
SHARP-CUTOFF PENTODE 


Duodecar type used in two-stage video-if-amplifier in 
television receivers. Pentode unit is used as the input 
stage and beam power unit as the output stage. Out- 
lines section, 8B; requires duodecar 12-contact. socket. 


Heater * Voltages (ac/dey We Oe UG eh oe. a AE 9.6 volts 
Heater Current? yo Ure a. ret he ee gg rae ea: 55s eee ERC © 0.45 ampere 
Heater Warm-up Time (Average) | RRR. ewe sal ee SCRE. 2 AYE, Fe 11 seconds 
Heater-Cathode Voltage: 
Peak aMien sce. ses ees sc oe ete s Dales ace ea enteU Rte tee SUL. tae ake +200 max volts 
Averare-Valuel ia ani ioe: PRON SOME Ay enum RaN is. Ciba, bate ae tO Oe a 100 max volts 
Direct Interelectrode Capacitances: 

Pentode Unit: 
Grid No gto LP late tiier a oe erslals suits sane eee hehe kat ama ee ca ae 0.008 pF 
Gvid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 

of Beam Power Unit, and Internal Shield 7. IMIS TR ERE 9.5 pr 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 3 
of Beam Power Unit, and Internal Shield Pia GILG Bee a 3.4 pF 

Beam Power Unit: ‘ ; 
GridVMNoasato. Plates vo cic sas ans Sos uo cu) 6 om he OW he ee ds ee 0.016 pF 
Grid No.1 to Cathode, Hewes: Grid No.2, Grid No.3, 

andsinitemmal Shield aici c ic taneicscssretevere ch anSe dcRan « OEE Wie eee 8.5 pr 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
andg@intermnal Shield. ii iiiuicic oa dele Cae es whe ELM Read, OB 3.0 pF 
Class A, Amplifier 
Pentode Beam 
MAXIMUM RATINGS (Design-Maximum Values) Unit Power Unit 
Platet Voltagew: TAs. fer re ees ie cs : 160 160 volts 
Grid-No.3 (Suppressor-Grid) Voltage: 
Positive-bias value “00.250. 068i se. te ie bees cares wl) 10 0 volts 
INegative-bias yvalllet ss oes eee le ee de ome els —50 a volts 
Grid-No.2. (Screen-Grid) Voltage .............0ceeue 160 160 volts 
Grid-No.l (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Pla tersDissi pation cars... sige see y aed coe al Sisueie Chea a 2.8 Dae watts 
Grid-Nog@ Input ge. . oo. occ sc ememonald CONE Oe deo da avans whe 1.25 0.55 watts 
CHARACTERISTICS ' 
Plates Supplya.Voltage sccce cen et oe teeters owe 110 125 ratte 
Grid... NG. 33 Oem ae. DoS: SSSR Pe BOTS... SRE oe Connected to vathodd at socket 
Grid-No.2 Voltage .......... Re ahohs) euamonete Re ariontencT., <hecl ake ‘ 110 125 volts 
Grid-No. Resistor \.../.-) abe soe te sete hale tao aeons ; 0.1 — megohm 
Gathode-Biasy Resistor meer. Be inks hyd opetuse cis os Sopaare® <wcices —- 120 ohms 
Plate+Resistance’ CApprox.) oo. oss s,s aot cle % oa fe she 40000 40000 ohms 
Transconductanece, S/ iV. 2 . SHIA SS c 7500 9600 “mhos 
Elate pCi Pen Gynt tan aac Ske ceteris autgs BO, «eure, 6 hae vier's sume ores 5.8 8.5 mA 
Grid-NOAIN DUE | Pose idee o Seah he Cais de hg tafe eRe e z 6.8 2.5 mA 
Grid-No.1 Voltage (Approx.) for plate current 
—4.5 volts 


OL CO CCA so eteieetenatel cers Suitetsiel ee eis: pieiataterarsie Pere A een a —3 
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MAXIMUM CIRCUIT VALUES. 


BPR G ster resotenee C002 gee eer eer 
Refer to chart at end of section: 9BR7 
Refer to chart Be end of section. 9CL8 
Refer to type 6EA8. 9EA8 
Refer to type 6GV8. 9GV8 
SHARP-CUTOFF PENTODE © 9KC6 


Miniature type used as chroma bandpass amplifier, 
color demodulator, or video amplifier in color tele- 
vision receivers. Outlines section, 6E; requires minia- 
ture 9-contact socket. Heater: volts, 8.7; amperes, 0.45; 


SRF. ~~ voltage, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) i 


Plate Voltage’ ............ CERRY 9 eb le Ee a 8 hg ee ee Mega! as, «0 
Grid-No.2 (Screen-Grid) Supply Voltage ........................ At 
Grid-No.2 Voltage ................. Pe AOE Fie Sees eS al Aare way end chek Oe Rea 
Grid-No.3 (Suppressor-Grid) Voltage: 

osttiwecbiag Gyalie 39). 22S. 0 I OIE IO , RE Glho ss es 

ewative-pias? Valwe 6) .)3) heyarcduetre Seriten OW. neecatlo. ose : 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ........... ye 
Eiacem Dissipation ....0.00 056 RY SPU OS OGY | $b pes 
Grid-No.2 Input :: 

For grid-No.2 voltages up to 165 volts ..........ecccccccecen a8 

For grid-No.2 voltages between 165 and 330 volts ....... aieibatens 
CHARACTERISTICS A ae 
Plate Supply. Voltage ..:.:4..0..5025000000 05555 250°: -.» -250 
RE IER oa. icisvoysviocs igus io vexor'e poere ocace evavaralanoignn 150 100 
CrId-NOMeVOltare sees . ebb Seb ebb ee bheebetnt - 0 —1.0 
Grid-No.3 Voltage (referred to negative end of 

PORN TN EME. NYY. 8 5 aco. 5 ovens nysv.c-ieuese ova.cergia labs 0 —25 

Wathode-Bias » Resistor ....5 6. cnc cm cebaccccucs 56 0 
PO RETO 5 aioe 5s 5s dig b 8,8 ad bad bad aaeds 18 1.0 
Grid-No-2 Current ......80Fs VER, Seek ed es 9 13.0 
Transconductance: oy : a; 

GridyNo-lyto..plate: ceaivs.. 8602. Pe, 6 FBd a 24000 —_— 

GEG NO SLOP DIATE: tas 2b isen hid ne a gas bee als 500 — 
Plate Resistance (Approx.) ............cceccecee 55000 oo 
Grid-No.1 Voltage (Approx.) for plate current 

EEOC MYL Cece a a ec cee TM cabtati ete (I OR F —4,.1 — 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
Drm medeties Wwnerntion 6 oo ob ae eee as 


Grid-No.3-Circuit PUOBISCANICE cists maaan site eo le he oie hee amtereie ta 


Refer to type 6KZ8. 

Refer to type 6U8A. 
Refer to chart at end of section. 
Refer to type 6AL11. 
Refer to chart at end of section. 
Refer to type 6CW5. 
Refer to type 6DE7. 
Refer to type 6DR7. 


Refer to type 6DX8. 


warm-up time, 11 seconds; maximum _heater-cathode 


400 volts 


"TOO volts 
See curve page. 96 
Ba) volts 
—100 volts 
~ 0 volts 
7.0 watts 
1.5 watts 
See curve page $6 
50 volts 
100 ue volts 
0 volts 
— volts 
— ohms 
25 mA 
25 mA 
— pmhos 
— pxohos 
—_ ohms 
— volts 
0.25 megohm 
0.5 megohm 
1.0 megohm 
9KZ8 
9U8A 
Poa: 
TOALT1 
10Cc8 
TOCW5 
1O0DE7 
1ODR7 
10DX8 


1ODX8/LCLE84 
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10EG7 DUAL TRIODE 


Glass octal type used as combined vertical-deflection 
oscillator and _ vertical-deflection amplifier in tele- 
vision receivers. Outlines section, 13B; requires octal 
socket. Heater: volts (ac/dc), 9.7; amperes, 0.6; warm- 
up time (average), 11 seconds; maximum heater-cath- 
ode volts, +200 peak, 100 average. For maximum rat- 
ings and characteristics, refer to type 6EW7. 


1OEM7 Refer to type 6EM7. 
eee Refer to type 6GF7A. 
10GK6 Refer to type 6GK6. 
10GN8 Refer to type 6GN8. 
1OHFS Refer to type 6HF8. 
10JA8 HIGH-MU TRIODE— 
SHARP-CUTOFF TETRODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used as 
a syne separator, syne clipper, and phase inverter; the 
tetrode unit is used as a video amplifier. Outlines sec- 
tion, 6E; requires miniature 9-contact socket. 


Heater vVoltaget (ac/dc) .iccvacacs coc» Mt Lee fee. 08! perated es 
TUCALCT SM COUTTOIT ge ee re tee ee ee ee ee a Sea Olena 
Heater) Warmieupy TiMe yes coo CREE dial oe Bd ood Hawetinuss a Uta eee oe 


Heater-Cathode Voltage: 
Peal VANE | ake Pe eee tien eich ene eee eee 
AVELAZE BVGIUCs “Ce tes set ae ene ile Mees Rode | ceteeon ere aa ees 
Direct Interelectrode Capacitances: 
Triode Unit: 
Grid eto GPdate.. yates Gea Pil sere bedclibes oe tic ee sei me aoe 
Grid to Cathode, Pentode Cathode, Heater, Pentode Grid No.3, 
and Interna ly Shield. tcc. ee crusccad: See. Se cise ee a ee 
Plate to Cathode, Pentode Cathode, Heater, Pentode Grid No.3, 
ands Internal Shield wo: Be cea ete En Cee 
Pentode Unit: 


Gridg Not lStotePlate oo. we tok 6 Stree: hot ee oo. Se 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
interbalg shield dea... ela. ae se ee ee oy oe eee 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
InternalsShield, 2603s. SOE Pe SO ic eee 


Grid’ Now toe ri0dé Platent 25222 snes Vass hee ey eee son 
Plate: to: chmodet Gridkiek eet ae Vane ye) 00s 8 ae oe 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Vaiues) Triode Unit Tetrode Unit 
Plate Voltage meer mc te. etten e Le tel 2 8 EN RE, 300 330 
Grid-No.2 (Secreen-Grid) Supply Voltage ........... — 330 
Grid-=N OEP oltagey (te ee Oe) 8 Bre 4, — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 
BlatemDissiparione 55 one ales © oOo ht ee RL i 5 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ — 15 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96. 
CHARACTERISTICS Triode Unit Tetrode Unit 
Plate VOL AG etka els ce 135 200 30 135 200 
Grid-No.2 Voltage ............ — — 135 135 185 
Grid-No.1 Voltage ............ —2 —2 0 —1.5 —1.5 
Amplification Factor .......... 60 70 — — — 
Plate Resistance’ ..3........006 23000 17000 — 6600 7000 
Transconductance 9 .......6. ie 2600 4000 — 12600 14000 


10.5 
0.45 
11 


+200 max 
100 max 
4.0 
2.6 
2.6 


volts 
ampere 
seconds 
volts 
volts 
pr 

pr 

pF 
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Piste Ourrent —..cie.cccesne aise 2 Aas 32¢ 17 18 mA. 
Grid-No.2 Current ............ — -- 140 4,2 4 mA 
Grid-No.1 Voltage (Approx.) ; 
for plate current of 10 wA —4.8 —7 oe -~—5 — 5 volts 
MAXIMUM CIRCUIT VALUES ig 
Grid-No.1-Cireuit Resistance: Triode Unit Tetrode Unit 
For fixed-bias operation ............0cceceueeus 0.5 0.25 megohm 
For cathode-bias operation .................... me: 1 megohm 


e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Refer to type 6JTS8. 1O0JTB 
MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 10JY8 


Miniature type used in television receiver applications. 
The pentode unit is used as a video amplifier, and the 
triode unit as a sync separator, Outlines section, 6E; 
requires miniature 9-contact socket. Heater: volts 
(ac/dc), 10.5; amperes, 0.45; warm-up time (average), 
11 seconds; maximum heater-cathode volts, +200 peak, 
100 average (—-300 peak, —200 average for triode 


9DX unit). 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
EE. oe cpae saree ooo Sk Uae eee eke 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ me 330 volts 
GrigeNGo2 av OUAZe) .... ayeek . oceaks chem ee oaths me wun tae — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plater Dissipation =:.......0208. SOR. CORI , ; eis. 7% 5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ _ Lol watts 

For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
JENS) WAG, .ot le Oa 125 50 200 volts 
MERGE INO MV OUUR Choo 5s ose oie dish oe os ounce) tde hed ee een — 150 150 volts 
GEIG= NO Aue VOMA TOC 6 cose nis s ove coe Meee. oo Leet — 0 oo volts 
Wathode-Biass, ResistOY 5. ek cl cin ce cs 0 ohomemgnlerdl axe 68 — 106 obms 
PUPIOMNCALIONM FACLOL oo. ok diced oa ee cae oa chaeames hee 46 — — 
Pistemkesistance, (ADDYOX.) coud: os hve cc en eons ce eee 4490 -—- 55000 ohms 
PRELCCOMAUCEAUCE fA creamer, «J vals edais tere woken «lh oe: 10400 — 11000 pembos 
PaLOMO ILE LOUG MEME Gut heey aceres 56 cf oto tlk bates a us we 15 608 24 mA 
GTAGEIN Orc eOULTENG. ue se tc ls getty Nei na ote peewee — 188 4.8 mA 
Grid Voltage (Approx.) for plate current of 10 wA .. —8 — —10 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

For fixed-bias operation .................eccee 0.5 0.25 megohm 

For cathode-bias operation ..................0. 1 1 megohm 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Refer to type 6KR8. 1OKR8 
Refer to type 6KU8. 1OKU8 
Refer to type 6LE8. TOLE8 


HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 1OLW8 
Miniature type used in television receivers applica- 
tions. The pentode unit is used as a video amplifier, 
and the triode unit for general-purpose use. Outlines 
section, 6E; requires miniature 9-contact socket. 
Heater: volts (ac/dc), 10.5; amperes, 0.45; average 
warm-up time, 11 seconds; maximum heater-cathode 
9DX volts, +200 peak, 100 average. 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Triode Unit Pentode Unit 


Plate, VOlCACe Re Mee elt erie Ciciee en eaten tae ae teeetete 330 330 volts 
Grid-No.2 (Screen-Grid) Santi Voltageme:.: wa ae _ 330 volts 
Gride No.2 Volta cero 7 eto eae eee et wie: Se ceses 2 RET oun See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PiagtesDissipations «Pieces LHe Ae hs Fas TR ee 1.5 4.0 watts 
Grid-No.2 Input: : 
For grid-No.2 voltages up to 165 volts .......... — 1.5 waits 
For grid-No.2 voltages between 165 and 330 volts See curve page 96 
CHARACTERISTICS 
Piategsupply, .V OlAze yeni ee cee eo a ree ete 200 35 200 volts 
Grid-No.2¢ Supply Voltage ise. es oe Be de —— 100 100 volts 
Grid-Nosk Woltage 2.06.2... ote Ob. al Det ek —2.0 0 —- volts 
Cathode=Bias.. Resistor . >... 25257 .).8.Uee. Hs ws — — 82 ohms 
Amplification Factor ......07. 4). ) hist. 2.3.2 3s 15 — — 
Plate Resistance eaenrod ie een tetera Beats. age sR nee Sens 18700 — 60000 ohms 
Py aNnseOnaueranCe sec aca aea aie case eee eee 4000 — 190090 umhos 
Plate} Current tyler, (eae ye. OR Aes! Si: FECES 2.6 48 16.5 mA 
Grid-No:2iGurrent 28 scpG ec) reo d snp vlinsns exe oan ene SEAL. ; a 12.5 2.8 mA 
Grid Voitage (Approx.) for plate current of 30 wA ; —4 — — volts 
Grid-No.1 Voltage (Approx.) for plate current 
Ere LOR AEG? BRO EA adobare: sseeahr avec WORSE s cect nate oe > — — —5.5 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation .........0..c0cccecccees 0.5 0.5 megohm 
For cathode-bias operation ..............e00000% 1.0 1.0 megohm 
HIGH-MU TRIODE— 
10LZ8 SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. 
The pentode unit is used as a video amplifier, and the 
triode unit for general-purpose use. Outlines section, 
6E; requires miniature 9-contact socket. Heater: volts 
(ac/dc), 10.5; amperes, 0.45; warm-up time, 11 seconds; 
maximum heater-cathode volts, +200 peak, 100 
average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Triode 
Unit Pentode Unit 
Pla teweViolt age wa er 1 Assen hoe Cie e ne 300 225 volts 
Grid-No.2 (Screen-Grid) Voltage ...... — 160 volts 
Grid-No.1 (Control-Grid) Voltage, 

Positive-biasis value (W.cccds.« decree A 0 0 volts 

Plate! Dissipation’ 2 iee.celve «cs elene cause « 1.9 4.5 watts 
Grid-N oszo In pues lusts acca v cies se Cee ate —- 2.0 watts 
CHARACTERISTICS 
Plate Supply Voltage ..:..........:. ‘ 250 30 30 200 volts 
Grid-No.2 Supply Voltage ...... e. D — 140 140 140 volts 
Grid-No.l ‘Woltagevin,. 7290eek coe ay. —2.0 0 —1.0 —2.0 volts 
Amplification Factor ................ 110 — — 
Plate Resistance (Approx.) .......... 52000 — — 150000 ohms 
Transconduetancete: Age, oiien oad cue ee 2100 — 11000 9500 purohos 
Plate VGurren tie a, cccacihoxcccietesarowe 1.1 30 16 12 mA 
Grid-Not2ZijGimrent 0225.55 s co ed, — 13.5 9.5 2.5 mA 
Grid Voltage (Approx.) for plate 

CUTPEN £R0 fog UO) Ry At oor 2 oct Ride cdounanes —3.6 —- —- _ volts 
Grid-No.1 Voltage pee ox.) for plate 

Cunrent, .Omsb00. ILA wee de ice moe matches — — —A4 —4.2 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: ee 

For ‘fixed-bias operation ......... 0.5. 0.5 megohm 
For cathode-bias operation ...... 1.0 1.0 megohm 
1] Refer to chart at end of section. 
TIARIT Refer to type 6AR11. 
11BQ11 Refer to type 8BQ11. 


11CY7 Refer to type 6CY7. 
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385 


T1HM7 


Miniature type used as video output amplifier in color 


K G3.'S_ television receivers. Outlines section, 6E;_ requires 
9BF miniature 9-contact socket. 
Heater, Arrangement ......6..cccusecuccccasicasiave j Series Parallel 
dveater Voltage jhac/de) .. 0. occa c cance teneccsees “ 11.0 5.50 volts 
MER EE eh. 5.55 4.5.6.5 4 oie y obs Ck hs owe coin 0% horeuie : 0.3 0.6 ampere 
Heater-Cathode Voltage: ae . 
Brea rave NGS oe chs S 6c secs scsi oas Side 6 Owe soa dielee obs Yor castaha rar eta tual cence +200 max volts 
PRVCVAZES VAIMGN. Grete os + « snabars noite piceeeeaar NS ciate eReieuato¥e: chenetblnncgets. «cube 1006 max volts 
Direct Interelectrode Capacitances: x 
GHIGENOs Ito" (Blate: ys. Ua Rik Weis chee Gi sURS ous lo BAS ws RAS lagh ease wade Sietohies 0.15 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
Booreniornan Shield oot i se eee cs chew ere ee eed ls anes 14 . pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
“and Internal Shield’ 2... gecesw, «om Gh oiiloucd 0 ok oib% slebuld 0 eice eRe ear’ 5 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
PEMtO RY ClCH eo FO UMHS tb ee Feces eteeei's Nia sRelnta ere oe 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ...........00ccceececeuees 330 volts 
AGN INOte VIGIL Ogg Oasis 40566) Py HEC cpa Bh ho NS cei SPRL ale e's ceed es See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ........... He 0 volts 
Plate Distinatsotert ca! 65 mid cdesiae S. born oo a0 FORE ws Cale via KERR E tec q watts 
Grid-No.2 Input: [ 
For grid-No.2 voltages up to 165 volts .......... Selatan ATES ergs 1 watt 
For grid-No.2 voltages between 165 and 330 volts ...........e. See curve page 96 
CHARACTERISTICS ; 
PlateySupply Voltages. oy. Gee. i owe eke ve war Rue es ciate ws Sele Rare 200 volts 
SARTRE ea OTE oss ia 5 L's aie 6:9 ew asd-0 6 oko ods whe hee be eee uae we ne 0 volts 
GIG -INO-2 EVOILARC: 2 USL ASM eh ek Ska S a bake hoes SEM Sees OF, BE Be 135 volts 
Cathode-Bias Resistor ...........cccceccevecnes peerar Weds eerradang. Pe 47 ohms 
Pita enist Anca (A DDTOX ae Bie wh aeeh soc bs kek cb abe cc cae vu MS : 40000 ohms 
SEER MEN MNEMICCIENC ON 5c 6 So Seki ig ok. c SHIEH SE he Oke SRS URE HERR RAC UW eae eas ry 30000 zmhos 
PARECPOUMEVCH Dees | ee otic eck Oost ca eee sg Re as She is Reimers tae 30 mA 
DeEA rnte OUTEAIU + hee .aty s 2 ok sue Mok Poe Sa ais eave Ok e's ee weeeen : 5.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 100 wA ........ —4.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: : , 
OE SS PEL GRID 5 TEs x dai's ov whe abusers Saline bdo wie winBie ate 0.1 megohm 
For cathode-bias operation 0.25 megohm 


TYPE IIHM7 
GRID-No.2 VOLTS =135 


2) 


PLATE (Ib) OR GRID - No.2 (Ic 
MILLIAMPERES - | 


oO 100 200. 300 400-500 690 — 


PLATE VOLTS -. .-.. 
~) +) 92CS-13833T 


T1JE8 Refer to type 6JES. 
11KV8 Refer to type 6KV8. 


ong erie 
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MEDIUM-MU TRIODE— 
1ILQ8 SHARP-CUTOFF PENTODE 


Miniature type with frame-grid pentode used in black- 
and-white television receivers. The triode unit is used 
in general-purpose voltage-amplifier circuits. The pen- 
tode unit is used in video-output. circuits: Outlines 
section, 6E; requires miniature 9-contact socket. 


Heater, Voltage, ,(ac/do) |. A atferdh. ’ cant aame 2 late tale: i 10.9 volts 
Heater Gurrenti. stan oe ape c ents aad Teel Custeee is ae 0.45 ampere 
Heater Warm-up Time (Average) ........0.. 0.0. ccecccccceseeu, 11 seconds 
Heater-Cathode Voltage: ; 
Peak values es .. :( ROURO CO Teas a heen hes cos ARAYA ERE SS +200 max volts 
Biverece Valo ow! Wee oc. Ape eee ee ayy very 0 Sane 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Triode Unit: 
Grid. tO HARTA e of letter ttt tate tttllgtalate stots he“atetatstee' tototattety 2.8 pF 
Grid to Triode Cathode, Pentode Cathode, Heater, Pentode 
Grid No.3, and. Internal Shield)... .. 020000... ee ee “ 4.2 pF 
Plate to Triode Cathode, Pentode Cathode, Heater; -Pentode. -. 
Grid No.3, and Internal Shield -....... SN See a aura = oe 2.4 ‘ pF 
Pentode Unit: 
Grid No.1 to Plate .......... TE BES, seeee OES SERRE, my 0.12 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and \ 
EnteyvrialeSh elder Pees. ss atae ee seh Be She ae IME os ok 14 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
InternalsShield ....... a4. GRR hacd es ei ld-reie 4.8 pF 
acide tGed game entode Plate ¢ cans sumacpsreas ciate etre ewer. 0.015 max pF 
Pentode” Plateto Triode «Plate. aes... 64)... | ante od 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate: sVoltage fie...wareralmornaek: wom. Brarh 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 300 volts 


Grid-No.2 Voltage See curve page 96 


igiulel ie iroiue: le Reis) taitel erie en ieike) 6! ters] (pie. Si lewiel.e <6. =) 14) fecae (8hie) eile 


Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PHASED SIDA COM na cout csd ad vaca ac 1c. See 2 5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts 


Ra tneere — 1 watt 
— See curve page 96 


MAXIMUM CIRCUIT VALUES Triode Unit Pentode Unit 
Plate*Supply “Voltage «sh 0. A eee 125 125 200 volts 
Grid-No.2 Supply, Voltage .".450..0444.0°...4 Veet — 125 125 volts 
Cathode-Bias. Résistor 2.240 ean te ee 68 82 68 ohms 
Armplification @Wactor. ...74222. 1 ee At et 46 — — 
Plate Resistance (Approx.) ............0cccceee 4400 55000 75000 ohms 
bYansconduétatied *: e9tot EONAR. . 8 b oe see 10400 21000 23000 uMmhos 
Plate Current, WOrer.. os kaddenk ed beskauwndnneane 15 16.5 20 mA 
LETRGEIN 2) OG ESTED ss id bape t Sedat Ma schapansarvsste bens = 3.1 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current j 

itn OO WRCAV Ite cere ee ee ee —§ —4,.2 —4,2 volts 


TYPE 1{1LQ8 
PENTODE. SECTION 
GRID—No.2 VOLTS=125 


9) 


PLATE (Ip) OR GRID-No.2 (Ic 
MILLIAMPERES 
PLATE MILLIAMPERES 


0. Sa Ons 200... 300. 400 


VOLTS . — g2cs-tz6ler 


PLATE V 
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CHARACTERISTICS Triede Unit Pentode Unit 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation .............. ccc cc cceee 0.5 0.1 megohm 
For cathode-bias operation .................... s : 1 0.25 megohm 
Refer to type 6Y9. 11¥9 
Refer to chart at end of section. 12 
Refer to chart at end of section. 12A5 
Refer to chart at end of section. 12A7 
Refer to chart at end of section. 12A8GT 


BEAM POWER TUBE 12AB5 


Miniature type used in the output stage of automobile 
radio receivers operating from a 12-volt storage bat-_ 
tery. Outlines section, 6E; requires miniature 9-contact 
SEU socket. 7 


Heater-Voltagen Range }dac/de) yy, . bsnile.ehivalodles oboe eles. ; 10.0 to 15.9 volts 


Es BDL ae cae aaah Seer ; : ampere 
Peak Heater-Gathode, Voltage. \'p0 iq ele. oe oabadlivccc cis cccue +90 max volts 
Direct Interelectrode Capacitances: £3) 
we, GOES SURE Sd EE a Sn) nek rec ee ee a ae 0.7 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 eee pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .........-.. 8.5 pF 


eFor longest life, it is recommended that the heater be operated within the voltage range 


of 11 to 14 volts. eam 

Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) . 
ES Oe semenetnaiaaii rT Bien did Vic Mill wire Meet: MR te niet ee Pe 315 volts 


Grid-No.2 (Sereen-Grid): Voltawe: ogo. lt. o/b. a. ond oh sales oan ce aean 285 volts 
Beer SALON” ek a ee ee Ae 12 watts . 
Renee ee oe ac oP ia A tee «hase ok Bot Lo es cc ch 7A watts 
Bulb Temperature (At hottest point) ..........0.0 0... cc cece ccus 250 °C 
TYPICAL OPERATION WITH 12.6 VOLTS ON HEATER : 

Plate Supply Voltage” |... foe. . L etecobeuctcaaione 250 250 volts 
God No. Supply, .Voltagve ok. acd. Lee 3 200 250 volts 
Grid-No.1 (Control-Grid) Voltage ................, =. ~—12.5 volts 
Retnode-Bias Resistor, ¥. 4 or. cccscus ons vee kee accu oas 270 — ohms . 
Peak AP (Grid-No.}° -Voltége? i ur. Win FREE. oe, 10.5 32.5 volts 
Zero-signal Plate Current’... .. 2.26... ce eve ne 33.5. 45 mA 
Maximum-Signal Plate Current ...............c4005 36s 47 mA 
Zero-Signal Grid-No.2 Current ............ 00.0008 1.6 4.5 mA 
Maximum-Signal Grid-No.2 Current .............. : 3.2 mA 
Pieteatesistance (Approx.) .. gic ccscccnewsunavtwas 75000 50000 ohms 
CROCCO cle cs hb chap me chwebwaekn j 4000 4100 umhos 
MECN DOG ag oo g G 5 foe 6 AU aE ded ol Ae od wield wie wees 6000 5000 ohms 
Toile tiarmonic Distortion’ . 2... 6. occ ccc wa eae he 8 8 per cent | 
Maximum-Signal Power Output ................. ee 3.3 4.5 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
Pen errMAS ODETAUION: 7 1. cos so oseo 6h 6 Lc slun cunccefawsdcece 0.1 mezohm 
0.5 


eye Ss Bee 8 6 6, 6 eC elele ene eee ee nvudnteoe 


Push-Pull Class AB, Amplifier. 
MAXIMUM RATINGS (Same as for Single-Tube Class A: Amplifier) 
TYPICAL OPERATION WITH 12.6 VOLTS ON HEATER (Values are for two tubes) 


ERTS stator $a, Leakey cde. Sak WEAN. Ae oe ee 250 volts 
Reesernora PV Oltare wo) M ies! TS ORE meh. ee eer) Pa: 250 volts 
Preece Otagead > gt, jerome . x actin, orto tins dreairecm dial « 15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ..............cccc0eeee P 30 volts 
poemertenr re iate: Current) )) 5000) yh eile oe eo a ‘ 70 mA 
emeimmeieNnals Clate Curvent. ooo. oxo ah. os vo ace0.oce ome «.cQteirdiabam 719 mA 
pomerienua: Grid-No.2 Current) 00: 0.5. /0 SOM ACIS ee 5 mA 
Maxitmumn-Signabs Grid-Nom@sCarrent)... 0.62.06 020k ee. bead bebe 13 mA 
Effective Load Resistance (Plate-to-Plate) ........00.cccccccueeccs 10000 ohms 
Pn reneimonie) Distortiont(.”.. ) Oe. ee och oO BES 5 per cent 


Maximum-Signal Power Output ............06. He ebekocheesia tone sm ihesie 10 watts 


megohm -- 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


HOY “fixed-bigs" operation... 20.ceceeeusc canst ast anton Sone 
For cathode-bias operation 


PLATE (Ip) OR GRID-No.2 (Ico) 
_ MILLIAMPERES 
a 
[@) 


TYPE 12AB5 
GRID-No.2 VOLTS = 250 


=> NW 
oo © 


° 
fe) 


0 100 200 300 400 500 


GRID-No. 1 (ICj) MILLIAMPERES 


- PLATE VOLTS 92cs-s7s54T 


Refer to chart 


12AC6 at end of section. 
12AD6 Refer to chart at end of section. 
12AE6 Refer to chart at end of section. 
12AE6A 
12AE7 - Refer to chart at end of section. 
12AF3 Refer to type 6AF3. 
12AF6 Refer to chart at end of section. 
12AH7GT Refer to chart at end of section. 
12AJ6 Refer to chart at end of section. 
12AL5 Refer to type 6AL5. 
12AL8 Refer to chart at end of section. 
I2AL11 Refer to type 6AL11. 
12AQ5 Refer to type 6AQ5A, 
12AT6 Refer to type 6AT6. 


12AT7 
12AT7/ 
ECCS] 


Miniature types used as push-pull cathode-drive ampli- 
fiers or frequency converters in the FM and television 
broadcast bands. Outlines section, 6B; require miniature 9-contact socket. 
Each triode unit is independent of the other except for the common heater. 
For typical operation as a resistance-coupled amplifier, refer to Resistance- 
Coupled Amplifier section. 


HIGH-MU TWIN TRIODE 


Heater Arrangement: Series Parallel 

Heater. Voltage’ Mae/dej cs coe nace ce unwcsnt el cnnw dewee 12.6 6.3 volts 
Meatets Currerity 6 5096s setts aolece sw tt ee ae cree 0.15 0.3 ampere 
Péak Heater-Gathode. Voltage «.src:orise-avethtesstesvcdora -iolorceucios 2 RUA = ete +90 max volts 


ee 


TECHNICAL DATA 


Direct Interelectrode Capacitances: 
Grid-Drive Operation: 
Grid to Plate (Each unit) 
Grid to Cathode and Heater (Each unit) 
Plate to Cathode and Heater: 
Unit No.1 
Unit No.2 


Class A, Amplifier (Each Unit) 


MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 
Plate Voltage 2 


Sr TIS, eS) 8) 610, ieee 1a) es 8 Yer tw Lenya) neh sa (@ om (@) fe. fe Mm fe, tm Mal % Ta Ma. te Ne, Mel Nei le “i 


Plate Dissipation 


CHARACTERISTICS : 

WAP OTOUDIY VGONAZE |. inns huedcccunsnpwscoaceneune 100 
@Carnode-Bias ‘Resistor... s.necimegde ee ohn th dee ec le 270 
PMT CAUIOM PE ACLON: | oc ke ava cciadsveccuecicc. 60 
Plate’ Resistance ! (A pprox.), © cc: cee cine onnnannacan 15000 
Dieonductancee ee eel ee ee, 4000 
Grid Voltage (Approx.) for plate current of 10 pA —5 
MP MOMEE OMG 2 RD, «ooo 3A Moire laiecuiad adiis onc his cau Sel 


TYPE I2AT7 
FOR EACH UNIT 


Ty 


. PLATE MILLIAMPERES 


0 100 200 300 400 500 _ 600 


PLATE VOLTS 92cs-7056T 


Refer to type 6AU6A. 


Refer to chart at end of section. 


‘| MEDIUM-MU TWIN TRIODE 


ee eese res ec esse xr,eveene 


PMP ANOAS ANOLON LS) PAM APR. O50) eb) 8) Loti 9”) 6, owl el) wie: eS: (By fe) aie la ¢ p\6)(6-@ jBi-w 1es,e) Orie pho: er Step 


PS Ney AsO) aka he ge, 's! Go ere ee ete teal er es) 9 5 ep uel lad) oe pelle le ols we! ww Pe 


@0 0 6 8 '8 0 0 6 oe 6 6a 6 Rw Se le O86 Salm Oat e 
ey 
Ce 2s 


Si RATED: 0) 16) 0. 4. © 8S Oho yey Oi 9 0ic Mn On FL OMe e neve 6 yemnine se Oe: 


oo ee ee eve ee 
9 Be sonsibee tele ie es en gle onde ee OD © is eudin tele e 


SPTSEPOIUS) LR Si 18) 8h OVS e' SLMS) (RiP Ker ea. si tere 1 nee Me ere, Ouse ale ea) ee, a: eh 6) eh lala’ a ieee te 


387 
1.5 pF 
2:2 pF 
0.5 pF 
0.4 pF 
0.2 pF 
4.6 pF 
1.8 pF 
2.4 pF 
300 volts 
—b0 volts 
2.5 watts 
250 volts 
200 ohms 
60 
10900 ohms 
5500 pmhos 
—12 volts 
10 m 
12AU6 


12AU7 


T2AU7A 


T2AU7A/ 


ECC82 


7AUT7, 9AU7 


Miniature types used as phase inverters or push-pull 
amplifiers in ac/dc radio equipment and as multivi- 


brators or oscillators in industrial control devices. Also used as combined 
vertical oscillators and vertical-deflection amplifiers, and as horizontal- 
deflection oscillators, in color and black-and-white television receivers. 
Outlines section, 6B; require miniature 9-contact socket. Each triode unit is 
independent of the other except for the common heater. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resistance-Coupled Amplifier 
section. Types 7AU7 and 9AU7 are identical with type 12AU7 and 12AU7A/ 


ECC82 except for heater ratings. 
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Q 100 200 300 400 500 


PLATE VOLTS 92CS-10548T 


12AU7A 
12AUTA/ 
Heater Voltage (ac/dc) : pe TAUT 9AU7 ECC82 
F Series Were Re, SEA vawtieeieeeaces ud 9.4 12.6 volts 
Parallel ..... ahalecaie his areterene:eitete erste sinensis 3.9 A.T 6.3 volts 
Heater Current: ; 
DELTES ooih 5s SEs se Tee WW cial eR ENE ees é 0.3 0.225 0.15 ampere 
Parallel® fiche lus. 3 ek See ee ee es 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Parallel, Average) .. 11 11 =~ seconds 
Heater-Cathode Voltage: 
Peak swalue, Bb in Le eked sn abet: 6 5 +200 max +200 max +200 max volts 
Average valivtes..). . ton tun aewdnters eee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): Unit No.l Unit No.2 
Grid Sto Plate. (SOc ee so nee cee aeMtnnere 1.5 1.5 pr 
Grid to Cathode and Heater .................. 1.6 1.6 pr 
Plate to Cathode and Heater .................. 0.5 0.35 pF 
Class A, Amplifier (Each Unit Unless Otherwise Specified) 
MAXIMUM RATINGS (Design-Maximum Values) 
Bilate \Voltave <...GaR. ote. ES eee en ne ee em eee 330 volts 
Gathode « Current 46@ 2 280 55 ARR Ae be cane wt ISM, eae pce 22 m 
Plate Dissipation: : 
Kach-|Plate: SO@A8.. <<. GbR eck nae eed tek putcunieeae ules wae 2.75 watts 
Both Plates (Both unitstoperating) 2. ....500. tie we cw 5.5 watts 
CHARACTERISTICS 
PlatemVoltave eee ate Oi ere on cite te eee ae 100 250 volts 
CAP MV OLERG Gree eee ots ee erie er apt eee Canc eerie: Com 0 —B8.5 volts 
AMplificationlwractOr 4 2 oo wleucescscnsdhese atu oe hus 19.5 17 
Plate: Resistance’ “(Approx.)  osh..., 08 sess G00 octane cen 6250 7700 ohms 
Transconductance ) oo) Bina hie lw hs oh eces dhe Oe 3100 2200 umhos 
Plates Currentwe oy fe ee ool aes eee a ae ce ees 11.8 10.5 mA 
Grid Voltage (Approx.) for plate current of 10 pA — —24 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
Por fixed-bias operations of.< 6.40. ce cs WA ede ae see aes 0.25 megohm 
For ‘cathode-bias: operation .../.. ica Sen Bis CAL Pe ad ed 1.0 megohm 
Oscillator (Each Unit Unless Otherwise Specified) 
For operation in a 525-line, 30-frame system 
\ Vertical- Horizontal- 
Deflection Deflection 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Oscillator 
DCG Plate, Voltage ® 2. 08a 28 ¢4:. od eae eo ee he Oe ee 330 330 volts 
Peak Negative-Pulse Grid Voltage ................ —440 —660 volts 
Peak'*Cathode™ Current. 223.305 choo ei a ie Oh 66 330 mA 
Average Cathode Current ............00e ccc ev seen 22 22 mA 
Plate Dissipation: 
Mach PP later ta iis ace ca wie ona ae RE a eee 2.75 2.75 watts 
Both Piates (Both units operating) ............ 5.5 5.5 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Cireuit Resistance 252 megohms 
TYPE I2AU7A 
EACH UNIT 
7) 
uw 
oc 
ui 
a 
= 
<q 
at 
2 
= 
Ww 
Ke 
= 
o 


Vertical-Deflection Amplifier (Each Unit Unless Otherwise Specified) 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
DC Plate Voltage 


330 


volts 
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Peak Positive-Pulse Plate Voltage# 


rival sleet awn cedar ialta ie alana ; 1200 volts 
Peak Negative-Pulse Grid Voltage ......................0.0002 : —275 volts 
Be ODO CUTE ee nn va doce vodvis oatinen onl A 66 mA 
ES Bae OTC ice nets wanae cabin dome. cade cme 22 mA 
Plate Dissipation : | 
ee re AM ee a Bats vin Bho a 2.75 watis 
Both Plates (Both units operating) © RE RSE PAPERS. GAN se oe ca 5 5.5 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation ........... see 2.2 megohms 
# Pulse duration must not exceed 15% of @ vertical scanning cycle (2.5 milliseconds). 
Refer to type 6AV5GA. 12AV5GA 
Refer to type 6AV6. 12AV6 
Refer to chart at end of section. 12AV7 


SHARP-CUTOFF PENTODE 12AW6 


Miniature type used as an rf or if amplifier up to 400 
MHz in compact ac/de FM receivers. Outlines section, 
5C; requires miniature 7-contact socket. Heater: volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater rat- 
ings and terminal connections, this type is identical 


7CM with miniature type 6AG5. 
Refer to type 6AX3. 12AX3 
aihn¢ . 12AX4GT 
Refer to chart at end of section. 12AX4GTA 
Refer to type 6AX4GTB. 12AX4GTB 
Refer to chart at end of section. 12AX7 


12AX7A 
" HIGH-MU TWIN TRIODE ]2AX7A/ 
a ECC83 


Miniature types used as phase inverters or twin re- 
sistance-coupled amplifiers in radio equipment. Outlines 
section, 6B; require miniature 9-contact socket. Each triode unit is inde- 
pendent of the other except for common heater. For characteristics and 
curves, refer to type 6AV6. For typical operation as a resistance-coupled 
amplifier, refer to Resistance-Coupled Amplifier section. 


Heater Arrangement: 


Series Parallel 
Hester, Voltage! }(ac/de)) * 27 Pr PON 26) LS. U8 12.6 6.3 volts 
semper, Current fs)... . . 9. 9be9dI i PU ar oelel be 0.15 0.3 ampere 
Heater-Cathode-Voltage: 
Sreente ). 2... Bae, wanes Sa MRE AO gL ISR, BO +200 max volts 
PRLS NOINS >. 26.2 EE cabin BRI BR. EMIS RLBOS, 100 max volts 
Direct Interelectrode Capacitances (Approx.): Unit No.1 Unit No.2 
RIGO, Pike Wishes 4 haesiake . Bhan 1 Cg Le pF 
Grid to Cathode and Heater .................. 1.6 1.6 pF 
Plate to Cathode and Heater .................. 0.46 0.34 pF 
Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage ..... WOES; PRLS Ee SI See oNe tated A SPR An caveat a 330 volts 
Grid Voltage: 
ee eereos ie =. SA! AO Ol A wee) Gohar lag vel —55 volts 
ly ge SL ee On ee ee oe ee ae 0 volts 


Plate Dissipation 
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EQUIVALENT-NOISE AND HUM VOLTAGE (References To Grid, Each Unit) 
Average: Valuchmm gist tain aoc ein eae nk eee eee pf l88 uv rms 


* Measured in “true rms” units under the following conditions: Heater voltage (parallel 
connection), 6.3 volts ac; center tap of heater transformer grounded: plate supply voltage, 
250 volts de; plate load resistor, 100000 ohms; cathode resistor, 2700 ohms bypassed by 
100-uF capacitor; grid resistor, 0 ohms; and amplifier covering frequency range between 
25 and 10000 Hz. 


12AY ’ 
ene, ! Refer to type 6AY3B. 


12AY7 MEDIUM-MU TWIN TRIODE 


Miniature type used in the first stages of high-gain 
audio-frequency amplifiers. Outlines section, 6B; re- 
quires miniature 9-contact socket. Each triode unit is 
independent of the other except for the common heater. 
Use of the 12.6-volt connection with an ac heater sup- 
ply is not recommended for applications involving low 
hum. For typical operation as a resistance-coupled am- 
plifier, refer to Resistance-Coupled Amplifier section. 


Heater Arrangement: Series 
Pieater GV OlLare (AC! CC has kas Cd ee we 12.6 
Heater? ‘Current? 0). Ships,  eaeOL I OT IOS sai es 0.15 


ore 0 phe Gp Prete: s srphe «fete «+ Meh ole b, Sheps wee pial ehele) « 616 


Grid, POSCathode and) 'Heater ............ 2445. acy: al. res pF 
Plate ‘to /Cathodemand -Heater. (iis .i05 his bac ov od bv clwd senda lle 0.6 pF 
Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 
Plate BNO GGe eet nati cane cuties Oe Mee Ree a ee 300 volts 
Grid Voltage: 
Nepative-bias \valoe i. 1 ee eae —50 volts 
Posttivesbiag - value ......4..0.2.,.28GLiose. ta . bet . Deters 0 volts 
Cathodes;Currentaies. {C.c.ciek eel ei AR... 0... Co Oeiiiptes 10 mA 
BS IA LEME IDISE TR BA Gaa ao Ce ating cee NE mee ies ee A Rents Ai al ae 1.5 watts 
CHARACTERISTICS 
Piatgrey Giles ee. 5 ahh t Fe PH ERS Ore LO ee 250 volts 
Grid ®iVoltave: wus. Stik Wine Hee ee be. ake 7 eda 8 oats |e cy ae wl —- volts 
Aniplifieationy Kactor®.......823f335 7. AAV? Tis eine. 40 
Plate Nesiseunee Wh My sh) tence cag seed OE he) EO Noble scn el eee 22800 ohms 
Transconductanice 2O.0. Bis) “GUOTS VR | Ses os eset. oy oad Meas 1750 emhos 
lateiraarcmt me MATa. soe le i et Ea i oe Pua 3 mA 
Grid Voltage (Approx.) for plate current Of LO, MA Ce 2a oe ees —1l11 volts 
12AZ7 Refer to chart at end of section. 


124Z7A MEDIUM-MU TWIN TRIODE 


Miniature type used in direct-coupled cathode-drive rf 
amplifier circuits of vhf color and black-and-white tele- 
vision tuners. Outlines section, 6B; requires miniature 
9-contact socket. For characteristics as class A: am- 
plifier, refer to miniature type 12AT7. 


Heater Voltage (ac/dc): 


Series 624. WR o/s oo «PMs Oe eek ee 12.6 volts 

Parelied 5 cd ek oe eae CC ae eee PO a 8 Le 6.3 volts 
Heater Current: 

ao) Moc: MOU Seer Rey Sait RMR rie Sine aU me ee RADA pte EINE 5 > i 0.225 ampere 

Paraliels (hatin. i400. Mime ad Iii  Etaoe he dace epee 0.45 ampere 
Heater Warm-up Time (Average) ................. Se aug its $16 eee GMAT 11 seconds 


Peaks valuenqirk. : Goneehaladered cay seat peey Coo cod Are One ne On +200 max - volts 
Average value ....-.... 1 a Ree tet ak ERs Sid eed er ope UAB, Mee aor, Penglt 100 max volts 


TECHNICAL DATA 


Direct Interelectrode cap tianes (Approx.) 


tid to Plate “(Each unit) “0 2 2 SO! 1.9 
Grid to Cathode and Heater (Each cH 615) io Ceara ee 2.6 2.8 
Plate to Cathode and Heater: Siar 
Dai NOL. wo Re i egal Oh IN Hil ol. Wad 0.44 1.4 
EEG NOLS 2h ee aaa Ae hm, SAOEA A) SO. t Wirt - 0.36 1.6 


4 With external shield connected to cathode of unit under test. 


_.Class A, Amplifier (Each Unit) 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage : 


POM 1S Anse os? ©. Suleife. o Roer @ medals 0 @ 6 6 60 -« ole se @ 


SOAS RRB IETS Cem tt a 2.5 
MAXIMUM CIRCUIT VALUES (Each Unit) 
Grid-Circuit Resistance: ; 
mote Lxembias “operation a tN Lee MOS 0.25 
Per sathode-bias operation... ...ccae sees ec cees lle 1 


LOW-MU TRIODE 


television receivers. Outlines section, 
miniature 9-contact socket. 
Series Parallel 
rem eme Voli asre Ti oh. pes. bs hh chcenvollonashoatele cave 12.6 6.3 
PROMO ETPOULPON E.R ees: bin hinevhereNolohlanledtcinuh dena, 0.3 0.6 
Peemeer WarmmsnpOTime: 3}... ios x ca hv ceca uate — 11 
Heater-Cathode Voltage: 
Pese. Velueei, ti La oe eo Tl ee he nonaiins +200 max 
Average value.............. RUaoeltere. Fils MOM << MRAM ch cadaemalin cerca meee a! 100 max 
Direct Interelectrode Capacitances: 
ee Ae IM, i ean a ab vee kee pd sns as TROD. 4.8 
Grid 40 Cathode and\!Heater ......;2.22:.720%. 14 de sie. 5 
Plate to Cathode and Heater .....0....05.00000.. 05. connec s 1.5 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Piate i wottege et ck sc cave, SALAS SYS, of Dagan a eR (2 PR Mt re bunny Suan Rtn ed 550 
Grid Voltage, Negative-bias value .............................. —50 
BURNET RMISEIDRLIOT ons el OS Pe eet ie ieie oD dc oboe be Dae 5.5 
CHARACTERISTICS 
NN ero See ss ak er, ae eee eA 150 
ON NI a cide ce ay wid esos hs Pee PRs, acid —17.5 
eer actor SO) i On FA ee 6.5 
Be mre esistance: (ADpTox.) ©2666! 6c cnet csv ecedeae calm, 1030 
OT PaCOMGUCLANCE nel ttonie Rede le cd ce tere tne, 6300 
Plate Current ni ating ambi Be Sa TN egy JR Ee a Re ee Brad LEAR Ae 34 
Plate Current for grid voltage of —23 volts ................. go ae 9.6 
Grid Voltage (Approx.) for plate current of 200 Vi eta) ba liantag ei —32 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
eer cee DIN OPerarion..: 5... cee scien ded ule AW RO CUIK adule.s 0.47 
For cathode-bias operation ................ RM aes sitter ee 3 aS 232) 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-ffame system 
MAXIMUM RATINGS (Design-Center Values) 
Date Woltage 2 ni50.. 5. sarwiin ht tO) reat reir’) Ae an ae . 550 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 1000f 
Peak Negative-Pulse Grid Voltage ....................... Ae ee ea —250 
Peak Cathode pQurrent) .ieiitolioll. ov... osc ec ecen.. a eebaCehonas i ee 105 
Average Cathode Current .............. Se SER RR, ESS 5 30 
- Plate Dissipation ............. : ARCO bO Pao ore ee A ae 5.5 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation .......::.... f 2.2 


Unshielded Shielded4 
Pe 


6E; 
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pF 
pr 


pF 
pF 


volts 
volts 
watts 


megohm 
megohm 


T2B4A 


Miniature type used as vertical-deflection amplifier in 
requires 


volts 
ampere 
seconds 


megohms 


# Pulse duration must not exceéd 15%: of a vertical scanning cycle (2.5 milliseconds). 


¢ Under no circumstances should this absolute yalue be exceeded, 
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12B8GT Refer to chart at end of section. 
12BA6 Refer to type 6BA6. 
12BA7 Refer to chart at end of section. 
12BD6 Refer to chart at end of section. 
12BE3 Refer to type 6BE3. 
12BE6 Refer to type 6BE6. 
12BF6 Refer to chart at end of section. 
12BF11 Refer to type 6BF11. 
12BH7 Refer to chart at end of section. 


T2BH7A — wepium-mu TWIN TRIODE 


Miniature type used as combined vertical-deflection 
amplifier and vertical oscillator, and as horizontal-de- 
flection oscillator, in television receivers, and in 
phase-inverter and multivibrator circuits. Outlines sec- 
tion, 6; requires miniature 9-contact socket. Each 
triode unit is independent of the other except for the 
common heater. 


Heater Arrangement: Series Parallel 
Heateray eitagve, (nc/ de) ls, Get csc ne cee 12.6 6.3 
Heater, Currentigta<0h, ...h epee lk ce nett 0.3 0.6 
Heater Warm-up Mime (Average) . 2200003200072. 00) — 11 
Heater-Cathode Voltage: 
eaks va Wicig mma Tce eo baes yr gr eee NT er ee etn Lee te ae eee eee +200 max 
IA VEEAS CMV AlILOSOL Lx gek eee ee . PUMPED. ot oes hk eds cee ee 100 max 
Direct Interelectrode Capacitances (Approx.): Unit No.1 Unit No.2 
CLIdetomPlaAterey Se As oe ok AA a 2 Ee wl 2.6 2.6 
GriditonCGatnoderand Heater, .34...65.0 60... enn 3.2 oe 
Plate to Cathode and Heater ................... 0.5 0.4 
Plate of Unit No.1 to Plate of Unit No.2 ....... 0.8 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Plate ‘Voltage 2 omni val di depos 3a lam asc cnc vas Se. eee eee 300 
Grid Voltage: 

PICORELIVC DIRS ENE IiG lot nln ct on Grits cin CA Coe es —50 

POsitivie- DiS omunIUGs seier Rat eet tel enc ie oan ee ete 0 
CRS NOdeNe GIMeT CL See nt tort. ee ee eens ner ee 20 
Plate Dissipation: 

SER CI TP LAG ae ns 24 PR GAR Rea ROR, Sd. SIs, ©: «ACE ERA 3.5 

Both plates (Both units operating) ...........0.0.cccececeews ve 
CHARACTERISTICS 
Anton VOSS meee y on tee atee re ees ee Sie eee Teas a 250 
CERT VOla ge tees Seer tn he eet eM ie Cn eee DE PAs ba me Se —10.5 
AmpH Gta tip cet. Oo bei coke Beate tk Ato gs ie 16.5 
Plates Resistarice’ (Approx. Ste. iit.te. tee Gke, aah a Oe ee 5300 
TrANscOnauctarice 7, «owe Oe eee ee Coe tee ee 3100 
Plate (Current $9)tincs..) soe ee ele 2 i oh ee 11.5 
Plate Current for grid voltage of —14 volts’ ..........000c0ec250< 4 
Grid Voltage (Approx.) for plate current of 50 wA .............0.. —23 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For . fixed-bias {operation 2cst ic. . ees: eas Lee, Peon ak eee 0.25 


Oscillator (Each Unit) 


For operation in a 525-line, 30-frame system 


Vertical- Horizontal- 
Deflection Deflection 


MAXIMUM RATINGS (Design-Center Values) Oscillator Oscillator 
D@ARiate Voltare Baar sisal bawkiaeeh havnt eh hacks 450 450 
Peak Negative-Pulse Grid Voitage .................. . —400 —600 
Peak Cathode Current ois, s'.leee on oi uae ak last ae SO 300 
Average Cathode Current ...................0.... Wee 20 20 
Plate Dissipation: 

Each Plate C tra, © oles ye eo) oe 9 eens Rekiaesenwle CHOGR eC Os eH ee 73>) a 


Both Plates (Both units operating) ........... 4 | 


volts 
ampere 
seconds 


megohm 
megohm 


TECHNICAL DATA 


3938 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance 5 hich Hees CR miei Be Some Ally alba eA Asti pave megohms 
Vertical-Deflection Amplifier (Each Unit) 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 
ET a lS i a a 450 volts 
Peak Positive-Pulse Plate Voltage# (Absolute maximum) ......... 1500* volts 
Peak Negative-Pulse Grid NMGTEA Ge eet tye ee a i rk Oe —250 volts 
Peek Cathode! Ctrrent 10. 2H 6B, TEGO OF eargit (oT Tt tte 70 mA 
eC ONOPOUrreENt oo ik ae comes cect sec c cee. 20 mA 
Plate Dissipation: 
eS ie ae oe oe ee a oe ce 2 3.5 watts 
Both Plates (Both units ODEERULOE a ade wast ites heen ies 7 waits 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance for cathode-bias Opera lion en isetsr waned wes AAA megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds), 
* Under no circumstances should this absolute value be exceeded. 
TYPE !2BH7A 
EACH TRIODE UNIT 
50 | 
coy a 
w” | | i 
he S 
& 40 a | 
i K | 
ee) ee 
ae 
= 
= 
© 20 /| f 
KE 
< 
a 
oa 0} 
O 100 200 300 400 500 600 700 
PIEAT EVVORTS 92CS-7742T) 
Refer to chart at end of section. 12BK5 
Refer to chart at end of section. 12BL6 
Refer to type 6BN6. 12BN6 
Refer to type 6BQ6GTB/6CU6. 12BQ66TB/ 12CU6 
Refer to chart at end of section. 12BR7 
12BS3 
Refer to type 6BS3A. 
yp 12BS3A 


HALF-WAVE 
VACUUM RECTIFIER 


12BT3 


Duodecar type used as damper tube in horizontal-de- 
flection circuits of television receivers. Outlines sec- 
tion, 8C; requires duodecar 12-contact socket. Heater: 
volts (ac/dc), 12.6; amperes, 0.45. 


Damper Service 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage# 


Pc AE AMEN: EEE, NE ein 3300 volts 
ueeneee Ceirert hE) kT ie, Pe ii eM dhs a oes «v0 one hog 1000 m 
Average Plate Current ..........:..... FEM ak Tei ACR Re) ain eS 165 mA 


Plate Dissipation 
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Heater-Cathode Voltage: 


Peake VAlUIG ees ii hea.s BeBe eee oat ete oie ce Soe to neers +300 —3300 volts 
AVeCTAS EG VAlUe on chins hak es Oke ear ee etn wees +100 —600 volts 
CHARACTERISTICS, instantaneous Value ; 
Tube Voltage Drop for plate current of 250 mA max .............. 21 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
12BV7 _ Refer to chart at end of section. 
12BW4 Refer to chart at end of section. 


12BY7 Refer to chart at end of section. 
12BY7A — SHARP-CUTOFF PENTODE 


Miniature type used as video amplifier in television 
receivers. Outlines section, 6E; require miniature 9- 


contact socket. SBF 
Heater Arrangement: Series Parallel ; 
Heater(-V oltave(ae/de)a fo 3. 2 p55 cack «ithe chee eaters ad 12.6 6.3 volts 
Heater’ Currentrrre: foe te tee ts eas ee ae eee UBS 0.6 ampere 
Heater Warm-up Time (Average) .............. cachou! — il seconds 
Heater-Cathode Voltage: 

Piealogvaliieni en oc och de scat optics anes ieee OE balls Me ee ee +200 max volts 

Average etivalite ecu lan lth seas Bice atoms eee ee 100 max volts 
Direct Interelectrode Capacitances: E 

Gridh No. lf toy FP latesyaaa st rae ON ee rh ee ee cae 0.063 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

andeInternal Shield .. t see MM ede ck aed nen Ee Dale 10.2 pF 

Plate to Cathode, Heater, Grid No.2, and Internal Shield ...... 8.5 pF 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Supply Voltage ............ SIE Ne Bil ATR Ea OM 5 vos ae 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............... 0 voits 
Grid-NG.Zo(Screen=Grid)\, Voltag emesis an. soos dina ee tae oe 190 volts 
Grid} No.1= (Contrel-Grid /°Volage ee. For enh tein oe ona ess ee ee 

Negative-bias ‘value Plain: &, abet ees 5 eee es eee —55 volts 

Positivesbias': value: (oct: a: ciscet fotacs eee Rami Wass cre) ee UN ee 0 volts 
Plater Dissipation Apter Aes ss cece Cat smote we 6.5 watts 
Grid NOt Ling tee so 85 hcl: SS Sika Bd eB ole Cae Ta Sm eG ngs eae ee 122, watts 
CHARACTERISTICS 
Plate” Supplyaivoltage® secs tbs oa heh eas £6 ok aes Sew be Re Pa 250 volts 
Grid NOS8 tere eee Cee RON eae apace UU sek: AE ON gah Connected to cathode at socket 
Grid-No2r Supply Voltagzer? (eek i ees ee B59 ae oo eee 180 volts 
Cathode-Biasf Wesistor® bo)... ee sR ee LLG, EVs. * 100 chms 
Plate; Resistance /(Approx: ) es 28 eames ee ellen aa A eae ee 93000 ohms 
Transconductance® oe aS sees Sis. Temes Ses) Seer 11000 zEmhos 
Ee latbe ROU NY OIL Ge dis tena Oh rete te Oe AIG Ocenia Soe re prt : 26 ; mA 
Grids NOB @inrent ue 5 ee ele che Gee ee ee ee Go eae 5.75 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —11.6 volts 


TYPE 12BY7A 

GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT 
SOCKET. 


| GRID-No.2 VOLTS=180. 


PLATE MILLIAMPERES 


9 100 200 300 400 .500 600-700 
PLATE VOLTS 2cs-9234T! 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


PPTRGAKeO=DIAS \OMETAtION 6s) ) cules. 6 viv ols dle cca vceccuewcuucs 0.25 megohm 
For cathode-bias operation ME es) ettaye ou stet wisps cpatetlnse oie bk otemy swe : 1 Ip ae megohm 
Refer to type 6BZ6. 12BZ6 


GT, 
' HIGH-MU TWIN TRIODE 12BZ7 


xt, Miniature type used in sync-separator and syne-ampli- 
fier circuits of television receivers, and in clipping cir- 
cuits and audio-amplifier applications. Outlines section, 
6E; requires miniature 9-contact socket. 


Series Parallel 
NN Rn i os a sls Cabo caencaiohae 12.6 6.3 volts 
Preweer Murvencyiel st >. £0) 28) Oe AA A Tee oo 0.6 ampere 
ene steater-Cathode’ Voltave 3)... occ c ccc ck mie ccc. ccs. en. +180 max volts 

Direct Interelectrode Capacitances: Unit No.l Unit No.2 
Pp eeeetoee ateee, ih CORT) Ae OO Bea G 2D Deo pF 
Grid to Cathode, and Heater .................... 6.5 6.5 pF 
Plate to Cathode, and Heater .................. 0.7 0.55 pF 
Plate of Unit No.1 to Plate of Unit No.2 ........ 1.3 pF 


Class A, Amplifier (Each Unit) 


MAXIMUM RATINGS (Design-Center Values) 
Plate Voltage 300 volts 
Grid Voltage: 


Mevative-biast value. iIN0s. 36.20, 02 TOIS2L. ww... ee ee —50 volts 
OSTTAVESDIDS VAIUC oo cs ace sos be vn ee be bec ckec ees SPV oue een ore ete 6 0 volts 
Seem erie eION | ITP sake FTE Sek esuerds Case « arectrmuicls «ae : 1.5 watts 
CHARACTERISTICS 
Pee Ve eurOltOn, £12. 3000. Ji: Pele), OL Fa ee 250 volts 
SUMNER EE ee hte MEER. oc Ue LP Rok. sae ee —2 volts 
meaplincation Pactorss. 10. Miss. ke. 279. FAL. WOLRE..  e 100 
mmeettesineance (Anmprox.) obo. el ke ree can wen 31800 ohms 
Pr eermauCcCh Cer eign. tay. Piro. ta, 35 220). Od, oa he ws wo cscs ok 3200 umhos 
SEE he Ne Rae a a ble DAG E ecs bcs cocoon. 2.5 mA 
MAXIMUM CIRCUIT VALUE | = 
Grid-Circuit Resistance for contact-potential-bias operation ....... A 5 megohms 
Refer to type 6CU5. | 12¢5 
Refer to chart at end of section. 12Cc8 
Refer to type 6CA5. 12CA5 
Refer to type 6CK3. 12CK3 
Refer to type 6CL3. 12CL3 
Refer to chart at end of section. 12CN5 
Refer to type 6CR6. 12CR6 
Refer to chart at end of section. 12CT8 
Refer to type 6CU5. 12CU5/12C5 
Refer to type 6BQ6GTB/6CU6. 12CU6 
Refer to chart at end of section. 12CX6 
Refer to type 6DA4. 12D4 
Refer to type 6DB5. 12DB5 
Refer to chart at end of section. 12DE8 
Refer to type 6DK6. 12DK6 
Refer to chart at end of. section. 12DK7 


Refer to chart at end of section. 12DL8 


396 . RCA RECEIVING TUBE MANUAL 


Sk Refer to chart at end of section. 
12DQ6A Refer to chart at end of section. 
12DQ6B Refer to type 6DQ6B. 
12DQ7 Refer to chart at end of section. 
tones A Refer to chart at end of section. 
12DT5 Refer to type 6DT5. 
12DT8 Refer to type 6DT8. 
12DU7 Refer to chart at end of section. 
12DV8 Refer to chart at end of section. 
12DW7 Refer to chart at end of section. 
12DY8 Refer to chart at end of section. 
12DZ6 Refer to chart at end of section. 
12EA6 Refer to chart at end of section. 
T2EC8 Refer to chart at end of section. 
T2ED5 Refer to chart at end of section. 
12EG6 Refer to chart at end of section. 
12EHS Refer to type 6EH5. 
12EK6 Refer to chart at end of section. 
T2EL6 Refer to chart at end of section. 
12EM6 Refer to chart at end of section. 
12EN6 Refer to chart at end of section. 
12EQ7 Refer to type 6EQ7. | 
12F5GT Refer to chart at end of section. 
12F8 Refer to chart at end of section. 
12FK6 Refer to chart at end of section. 
12FM6 Refer to chart at end of section. 


12FQ8 HIGH-MU 

TWIN DOUBLE-PLATE TRIODE 
Miniature type used in frequency-divider and complex- 
wave-generator circuits of electronic musical instru- 
ments. Outlines section, 6B; requires miniature 9-con- 
tact socket. 


Heater VOMaEe (ac/dc) 4... 4... Lidescepeee ree er eee oe 12.6 
Heater: Ourperyt go) 5255 5. syn do lee Re ee ee 0.15 
Heater-Cathode Voltage: 
Peak pera beige #554. dyads Pca ond-thae pase aa ae oe +200 max 
Average "Vale 3.00, 9: Meee erent tne er ee am eee 100 max 
Direct Interelectrode Capacitances (Approx. ) : 
Grid Yoi Hither Plate (Each Unit) ..iiiiinoe .36. 04.18. oe 0.9 
Grid to Cathode, and Heater (Each Unit) ................000. 1.8 
Plate A of Unit No.1 to Cathode, and Heater .............006 0.34 


volts 
ampere 


volts 
volts 


pF 
pF 
pF 


| a 
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Plate B of Unit No.1 to Cathode, and Heater Te hus ake cie ont ae 0.24 pF 
Plate A of Unit No.2 to Cathode, and Heater ................ 0.3 pF 
Plate B of Unit No.2 to Cathode, andsHeatere 5 xs52.4 beuerts wre « 0.18 pF 
Pinte Aito.Plate:B (Each Unit) (ous Poe a... 0.7 pF 
Plate A of E Unit No.1 to. Plate A of Unit No.2 ............... é 0.4 pr 
Class A, Amplifier (Each Unit) 
CHARACTERISTICS: 
Pee OME EP TS.) a Rees oe EN. Read I ARR ie 250 volts 
MONE ea a SA Nis a ch ct ee jae. oR Eos « cavceeny hiaiius —1.5 -volts 
Amplification.Factor .0.43)1). {04.0 0d; W9lo.)... SBE IS ae cee aiiae 95 
Bemeesmesiseance’ (A pproxsy04 Gols ccks ck cea. sa lecelenivcicwecsus... 76000 ohms 
I MI eso cisin d Lge Lb whe bid bckal ea ceo enbe., 1250 umhos 
fre Ourrenwearor one. 3). BITS Js JURA. Leo: oy. 1.5 mA 


= Using either plate A or plate B, with plate not in use connected to ground. 


Frequency-Divider and Complex-Wave Generator peal Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


re OAR SOM OCNIMGRS. ook cc een vce weccaccccus 330 volts 
ee PRO cu clos «nny ue 4 dian de huhbelon sk oamweencccc, . 880 volts 
Grid Voltage, Positive-bias value... (0:0). a. ich ka. 0 volts 
Pinte ANDissipation .......01343.4 40%. AS Lee Mee es 0.5 watt 
Bo cew Me ee Da OI i ys PPL is, TUS. Gide JAE W. oala Ds. Abia oe ees. ‘ » 0.5 watt 
Refer to chart at end of section. 12FR8 
Refer to chart at end of section. ‘1 2FV7 
POWER PENTODE 12FX5 


Miniature type used in output stages of audio ampli- 


fiers. Outlines section, 5D; requires miniature 7-con- 


G3 tact socket. Type 60FX5 is identical with type 12FX5 
7CV except for heater ratings. 
: 12FX5 60F X5 

iereer  Voltare | (ac/de) 5 ..c eee vp re bo cvrevescuunns 12.6 60 volts 
EEC OLVONT WEL ooh coe eke edo yew we pe poe’ 0.45 0.1 ampere 
Heater Warm-up Time (Average) ................05 11 — seconds 
Heater-Cathode Voltage: 

Bealktvalwewy lo si4 6% diceece ose sesacor aaa LOM, Ae. SHAE +200 max +200 max volts 

FR EE oe) ren en ee 100 max 100 max. volts 
Direct Interelectrode Capacitances Ghose i 

SOR OIteE IALO - o. moigls svn se eh yee bone eee 0.65 pr 

Grid No1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 17 pr 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 9 pr 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
oS CE SS 2 a ee On eo a a aeons 150 volts 
Grid-No.2 (Screen-Grid) Voltage °...:...... 2: 292057). MRS OO 130 volts 
eI DAtiOn in. Bt eh ee esha tat deed 5.5 watts 
CUS sae OS ane, ae he nce nei" Ne cena fe nner aR. 5 , 2 watts 
Bulb Temperature (At hottest point) .............ccceccecccseeee 225 °C 
TYPICAL OPERATION 
Pieeremey  Voltere 6. Bod reco ma tev-s Raden c tle kemecitie iat, 110 volts 
Com oipply  Voltager «. iiss setwroen Seas cc cr btn sees teks 115 volts 
ee metsinS | FROSISTON & ttt omn 4 ous co ks rake he Re and HES ow bce 62 ohms 
Peed (GPG NO.1 Voltages oo rite ccm Bee Peciecweereereevamtleo « 3 volts 
Leraroienale i later Ourrent © = arty. o58 cn Peis bias ere ee et 7 3 mA 
Maximum-signal,iPlate “Curent. 2. Feud. cng s wae he. eee hadnt 35 mA 
CERT OTE. INO. 2 CULT OI Gases vu sin tacesncrevebuighensusiriinadvhonn aremumerenes So 10 mA 
Maximume=sicnal Grid No.2,Current’.. 207. 2497. 09. OO wes 12 mA 
Piate mesistanee VPP, 29, FIP, 4. SOS eT, FO, |. een 17500 ohms 
ENE MIRC CUMEE Se iG ce oF ek De Ce Oa hlw ela chus bi ow kab roe 13500 umhos 
Be BCPA U RC ONE DEK Ok cess uch apy sins svacs meee ve'es 3000 ohms 
IMERTOMOIIC  LIISLOTLIOUN oa. < so itet ss Convey cee te stb achiguavevds 8 per cent 
Maxinum-sional Power Output cs c.saus. chew weresrceresunesecwce 1.3 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .............. Bs ae eh Sruncaenete 0.1 megohm 

For cathode-bias operation ................ ie ie on eae es 0.5 megohm 
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ae Refer to chart at end of section. 
12GA6 Refer to chart at end of section. 
12GC6 Refer to chart at end of section. 
12GE5 Refer to type 6GE5. 
12GJ5 - Refer to chart at end of section. 
12GJ5A Refer to type 6GJ5A. 


12GN7 SHARP-CUTOFF PENTODE 


12GN7A 


Miniature types with frame grid used as video-ampli- 
fier tubes in color and black-and-white television re- 
ceivers. Outlines section, 6E; require miniature 9-con- 
tact socket. Type 12GN7A is identical with type 
12GN7 except for a higher plate dissipation. Heater: SBF 

volts, 6.3 (parallel), 12.6 (series); amperes, 0.6 (parallel), 0.3 (series) $ 
warm-up time (average), 11 seconds, maximum heater-cathode volts, +200 
peak, 100 average. . 


: Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) | 


Plate Voitaveem cc ufins ce tie Cel ea ee ee ate « 400 ' volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 0. cccccccuccue 330 volts 
Grid-No.2 Voltage ....... SHS RRC RENE Ses tONa aS 1 SC ORE SVE MEERA A EATER T unk. ES See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value .............. 0 volts 
Piste ‘Dissipation @(12GN7 ) ee a, alk Sa ene oe ee ee 7.5 watts 
Plate*Dissipation! 12GN7A) 66.0... 2s ok TOR I 11.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .............ccccececccce 1.5 watts 

For grid-No.2 voltages between 165 and 330 volts ............. See curve page 96 
CHARACTERISTICS ~ ! 
Blate ‘Supply Voltage 2280.) 6 e502 i bevacs a Ne 50 250 volts 
Grid-No.2 Supply. Voltage 1250 04. oes wn be ee ee 125 150 volts 
Grid-No.1) Voltage ..60..0470) 50> A BES Oth 0 0 volts 
Cathode-Bias. Resistor (©. ...22.%2.224.. 0 729. Ose —- 56 ohms 
Plate Resistance (Approx.) ....... nsulRatecau fe. de owe _— 0.05 megohm 
Transconquetame® is en we ke ee ee ee A Pe — 36000 EMmhos 
Plate) Currentee yo ah cis aa, Gases havc ins oe AE 70¢ 28 mA 
GrideNu. 22 Currentee cogs Mla y hes. oe Me aw rek 24¢e 6.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

BOUL ARO arm ean tg fates Ree bake weet aot ene ; — —5.7 volts 
MAXIMUM CIRCUIT VALUE 
Grid-N6)1-Cirewit, Resistance |... 00 ¢672e0k oo hr ee les. MOR, Lett 0.25 megohm 


¢ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


: 12GT5 Refer to type 6GT5A. 
12GT5A Refer to chart at end of section. 
12GW6 Refer to chart at end of section. 
12GW6/ 12DQ6B Refer to type 6GW6/6DQ6B. 
12H6 Refer to chart at end of section, 


12HE7 Refer to type 38HE7. 
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12HG7_ 


Neonoval type with frame grid used as video ampli- 
fier in color and black-and-white television receivers. 


SHARP-CUTOFF PENTODE 


Outlines section, 10C; requires 9-contact neonoval 
SBF socket. ) 
Heater Arrangement: Series Parallel 
Heater Voltage (Wac/de) I). a1. 3) Jk Poy, vote é 12.6 6.3 volts 
Ea ae aed a ea ea aa A 0.26 0.52 ampere 
Heater-Cathode Voltage: - 
Peak value ........ Prete Ata Reve anes ARG ere UREN Es oil weg tae sk =200 max volts 
eee PA eas . Fry. Spies. teneraad sracyds aseetea hire diene, 0... 100 max volts 
Direct Interelectrode Capacitances: 
Peep for late oo. ig! te a0 Wig Wik ats bale tly nah be ee fo yeas ee ‘ 0.15 max pF 
Grid No.1! to Cathode, Heater, Grid No.2, Grid No.3, and 
a 2B ws ie: dina he whe. cco neste ‘ 14 max pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Pelee OkOld Gy, NRO MEE ry by SAI 4.4 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
PlatewVoltave ........... ERTS Uo eee Si eee ee, we ek, rn ok Oe ARI ; 400 volts 
Grid-No.2 (Screen-Grid) SupplyiVeltagen i(k. dan (dd. 5 eth e. ake 330 volts 


CUP ees wre ge pete) elas Nap a Ose a 6) 6) :eje) @ 6; 6, 61/6: exe é, » 


Positive-bias value 


Es eget) ee ee ame ah. Re RL Ae Mirebe |S Retremies (oh oil sb a lvd.e:. ej el of erie foneueteie’ 6. 6 


or 1S : ey [Ol (6 tmew sm) ta elms w 


For Grid-No.2 voltages up to 165 volts ...............0. ce ceee 
For Grid-No.2 voltages between 165 and 330 volts 


CHARACTERISTICS 


EAE cy ae Cae ome eae! 9, SF (98) Jel OL OF Jab ias Oh oy oucas lap iy) Sy Si whe) (eh Vay Oey i8) bah ap BW ore 
S) See Bre OMe em eielis: o/h Wa) (oo aite) .@ (RIM! © ioy bie) -s) 6) w 


BESS FOr a Ss OCU LS CCN Sr Sat BAC BP Te Bria Wir far Sr ae eS 


See curve page 96 
0 


10 
1 


volts 
watts 


watt 


See curve page 96 


300 


i 
Connected to negative end of cathode resistor 
47 


volts 


Connected to cathode at socket 
35 


volts 


Bere UTE th SMO EMA LEMS AAS Rod, oA Piha AREA Cais oh aw ocelerdln x ohms 
ee CADDTOX.) iS oy od vcs sce cs ones cee, 60000 ohms 
Be onsucrishee toh ty. fd te. eats od. yea lool: 32000 #imhos 
SE Lc oath canal EN MS aT A au mA 
eee eee rrene 88) are oe ee eins rie tiowe 4.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 100 VTi e\s opty ach Scag —A,5 volis 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Borer an, Operation 2 fi xeisd. «5 oo .. 0h onctces cnn... m 0.1 megohm 
Fat cathode-biss) operation? 18. 1100 G0. oto tt 0.25 megohm 

TYPE !2HG7 GRID-No.2 VOLTS =135 pee 

> | GRID No.3 CONNECTED TO ; Ss 

H 100 CATHODE AT SOCKET. , H 

n” 

uJ ” 

& 80 20 & 

a. ul 

= Qa 

<q = 

3 60 iI5< 

as anal 

= 2 

= 

Y 40 10x 

7 fe) 

a z 

20 5 4 

vd 

9° 

(@) 100 200 300 400 500 
PLATE VOLTS 92CS-12746TI 
Refer to chart at end of section. 12J5GT 
Refer to chart at end of section. 12J7GT 


Refer to chart at end of section. 


12J38 
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1ZJB6 
12JB6A Refer to type 6JB6A. 
12JN6 Refer to type 6JN6. 
12JN8 Refer to type 6JN8. 
12J5T6 
12JT6A Refer to type 6JT6A. | 
12K5 Refer to chart at end of section. 
12K7GT Refer to chart at end of section. 
12K8 Refer to chart at end of section. 
12KL8 Refer to chart at end of section. 
12L6GT Refer to chart at end of section. 
12Q7GT Refer to chart at end of section. — 
12R5 Refer to chart at end of section. 
12S8GT Refer to chart at end of section. 
12SA7 
ae Refer to chart at end of section. 
128C7 Refer to chart at end of section. 
1 peace | Refer to chart at end of section. ; 
12SF7 Refer to chart at end of section. — 
12SG7 — Refer to chart at end of section. 
T2SH7 | Refer to chart at end of section. 
12SJ7 j j ! 
12SJ7GT Refer to chart at end of section. 
12SK7 ‘ pai 
1 2SK7GT Refer to chart at end of section. 
T2SL7GT | Refer to type 6SL7GT. 
12SN7GT Refer to chart at end of section. 
12SN7GTA Refer to type 6SN7GTB. 
128Q7 | ky. 
12SQ7GT Refer to chart at end of section, 
12 : ~ 
Reese Refer to chart at end of section. 
12U7 Refer to chart at end of section. . 
1T2V6GT Refer to type 6V6. | 
T2W6GT Refer to type 6W6GT. 
12X4 Refer to type 6X4. 
12Z3 Refer to chart at end of section. 


13CW4 Refer to type 6CW4. 


TECHNICAL DATA AO1 


Refer to type 6DE7. 13DE7 
Refer to type 6DR7. 13DR7 
Refer to type 6EM7. . 13EM7 
Refer to type 6FD7. 13FD7 
Refer to type 6FM7. 13FM7 
Refer to type 6GB5. 13GB5 
t . 13GF7 
Refer to re 6GFT7A. 13GF7A 
Refer to type 6J10._ _ 13J10 
BEAM POWER TUBE— | 
Gap Pp SHARP-CUTOFF PENTODE 13V10 


. Duodecar type used as combined FM detector and 
63, audio-frequency output amplifier in television re- 
ceivers. The beam power unit is used in af output 
*s stages and the pentode unit as an FM detector. Out- 
lines section, 8C; requires duodecar 12-contact socket. 
Heater: volts (ac/dc), 18.2; amperes, 0.45; average 
warm-up time, 11 seconds; maximum heater-cathode 
12EZ | volts, +200 peak, 100 average. 


Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


(8) 
2) 


Nos 


Plate Voltage ....... DAO TE AOS DERE a Geen Orth: Gee eG eee ae 165 volts , 
Renita o.c (ecreen-Grid) Voltage .fu slik occ cco ee ec caw odas 150 volts 
a rpae VOC Unrate. aaisT: ... aide T occ ccc cba ao coe case decceceun A 65 mA 
Liate Dissipation? . 644). tad RU 6 oc GeReey. coueroiyedienal 6.5 watts 
NR eM 5 AMD: tas URE oc 5» < sseechus se desc Asgsvas cocodocsancetetnauecis i 1.8 watts 
TYPICAL OPERATION |. 

Re COO oo 5 Sees Wisia Wb ai ew his ate OO ee NF, SERIE: é ‘145 volts 
SS EN C9 a A So A 125 -_ volts 
Grid-No.1 (Control-Grid) Voltage ....... 00... ccc cccccecceecccecs —6 volts 
Peer Af Grid-No:l Voltdwe’ ... 6 oo. cn cee Vee ee eee eee ek eho a's 6 volts 
eer ad PIRES CUPFENt: 66a 656 Sehecs saw bide a ee Saw kes oc o vn Sonn 34 mA 
Maximum-Signal Plate Current .............. eer eee cece ee a erent err eros 36 mA 
PREOSICMOVUGTIC-NO;2 Current 6 cies 6.65 5 5 cei dw lesesescosessle ao erode a n'ane 242 mA | 
Maximum -Signal Grid-No.2 Current ...............0ccecaeeeee eaears 5.5 mA 
Bee CSIR UAT CE “CA PPO) oo 8 scene ow Savane se severossac ovoceno dae BS Le 0.058  megohm 
ee ee OTIC CUR TCO nsie. 55 ALE 5am 5 0 WHER Oe eh REM Atle cose ol lbce eke recs bravacias Since! aseniane 6400 kmhos — 
Load Resistance .......... CBr Pays SEMEN Re rss fa tay asia aacacurnc cas eehess sewteetouces DR 3000 ohms |. 
pee Harmonic Distortion (A DPpYOX.) . . << .sescess.6 cece s00.0s0s010:0 "0.6 ore tc 7 per cent 
Maximum-Signal Power; Output %.). 0.66 cei ev ccc c.cceseeeccwie's ne 1.5 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No,1-Circuit Resistance: 


For) fixed-bias “operation 6 ii6 666 ie cc's elea so ele tty titehs “abate a 0.25 megohm 
For cathode-bias operation .........005ccsceascesdnue thie die M 0.5 megohm 
Pentode Unit as Class A, Amplifier 

CHARACTERISTICS: 
Rem IeEIIIS V OLAS = Orie. hi cal deie avis die i date dade dees berm ‘ 150 volts 
Grid-No.3 (Suppressor-Grid) Voltage ............ ccc ce ceceteccvces 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........ 0... ccc cece ee eecs A 100 voits 
Werodessins Resistor co. 0. cc eee ee 560 ohms 
Piste Resistance , (Approx.) S015) 714.2. SANSA AMS... 0.15 megohm 
urenseonauctance, Grid No.l to Plate ..cccc.cccccsecvcecvsdectas 1000 umhos 
Transconductance, Grid No.3 to Plate ........ 0... ccc cee cee cees 400 emhos 
REN EONY tear ie an a Ms Wh ny nb a da ghY hin ve! 4.6 TAF or odstock, Seale hes ete mA 
Spee TOUELOUL OT . ute cee a ease ct ae rere Lee eig te be ES: 3 2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ......... - —4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 10 pA ......... é —A.5 volts 


Pentode Unit as FM Detector 


MAXIMUM RATINGS (Design-Maximum Values) 

REE S  IE cies oo Bees Conan cnet os che cece, 6 eB Bu vasa nah be manne s s 330 volts 
DOME VOMOEE Pires cee Cece ST eee ke EEL Chea ceheiee 28 volts 
Grid-No.croupply’ Voltage 6.80. as be wid RRR HE. Bes bice Le aie 330 volts 
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Grid-No.2 SV OlsRe Los oe cas be ea eae a olee Oe ee ee ene ARs Ae Seren Pee ue: See curve page 96 — 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate Dissipabioney sss i .3 ovawe wy Cae aun eae ee eee . Lee watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .........ccccccceccece : 1.1 watts 
For grid-No.2 voltages between 165 and 330 voits .............. See curve page 96 
14A4 Refer to chart at end of section. 
14A5 Refer to chart at end of section. 
14A7 Refer to chart at end of section. 
T4AF7 Refer to chart at end of section. 
14B6 Refer to chart at end of section. 
14B8 Refer to chart at end of section. 
14BL11 DUAL TRIODE— Kr) Pry 
SHARP-CUTOFF PENTODE St! ©) Dayis” 
Duodecar type used in television receiver applications. kr2@) (5) PT2 
The pentode unit is used for video amplifier service, \ 
and the triode units for general-purpose use. Outlines St2@Qy (10) G2p 


section, 8B; requires duodecar 12-contact socket. 
Heater: volts (ac/dc), 14.2; amperes, 0.45; average 
warm-up time 11 seconds; maximum ‘heater-cathode 
volts, +200 peak, 100 average. 12GC 


Class A, Amplifier 


; ; Triode Triode Pentode 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 UnitNo.2. Unit 


Plate: Voltaire pe ic Cues Ci cee Ray esate to 830 330 - 250) volts 
Grid-No.2 (Screen-Grid) Voltage ................ — — 125 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias 

Values: eee fee ce See, AMAURY STRELA 1 RAB 0 OVERS 0 volts 
Taare Dissipation. «inst: cock ee ae eee 1.5 2.0 2.5 watts 
Grid-N 012: Ingram 6 uf) Lee RE EE BST RY o: — — 1.25 watts 
CHARACTERISTICS 
kpate Voltages MANO So Lt cokes ike. ckcckn f 200 200 35 200 volts 
Rerid-No iV Oltaee aie lau kale Ae he CUMS fee co utclin é — — 100 100 volts 
Grid-NoLc Vol tamer tno) Vin diioepccwr eds waa ewdee — — 0 — volts 
Gathode-Bias: Resistor... oda uwcnuswantecdia.’ : 470 270 §2 ohms 
muro li fi Ca tsOn® Wa CUBR 0 5.5 icsa hs boss ule satebscaachenlwi an cess 40 69 — — 
Plate Resistance (Approx.). ........c00ceeesccne, 7600 12500 — 70000 ohms 
ACANSOON AUCTANEOw Citi <n niseneaceemacackalenn ie 5300 5500 — 19000 umhos 
iste sCurrentwira.cuimicak Ai enkee ica mbes cen Gee via! 40 16 “mA 
Grid-No. 27 Gurren yee so. bie ha cee ss ck ene — — 13 3.0 mA 


Grid-No.1 Voltage (Approx.) for plate current 
BECO ce ines abe tele os ould Fe kl... hg ae. : —8 —5.5 — —5.5 volts 


For fixed-bias operation ...............2... i 0.5 0.5 0.1 megohm 
For cathode-bias operation .................. 1.0 1.0 0.25 megohm 
0 0 — volts 


14BRI11 DUAL TRIODE— 
SHARP-CUTOFF PENTODE 

Duodecar type used in television receiver applications. 
The high-mu triode unit No. 1 is used for general- 
purpose use, the medium-mu triode unit No. 2 for 
syne separator service, and the pentode unit for video 
amplifier service. Outlines section, 8C; requires duo- 
decar 12-contact socket. Heater: volts (ac/dc), 14.2; 
amperes, 0.45; warm-up time, 11 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 


TECHNICAL DATA 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Triode —-' Triode 


Pentode 


Unit No.1 Unit No.2 Unit 


Wrete VONRPE oe cc ee lekllkkilihs Ry Tetaeear ies 330 330 
Grid-No.2 (Screen-Grid) Supply Voltage ........ : — — 
Grm-No.2 ‘Voltage ......020 2266005) obo bec bbn — — 
Grid-No.1 (Control-Grid) Voltage, Positive-bias a 
WM oly. 5 oes ee tdees fe Mess arr 0 0 
MRMTOMUNCRIDATION.” .... so ccc eke kek euch sles 1.5 2.0 
Grid-No.2 Input: : 
For grid-No.2 voltages up to 165 volts ...... — — 
For grid-No.2 voltages between 165 and 330 
PO ARP ecrioGhvacvece ccc leet mre yee, 
CHARACTERISTICS ; j 
Plate Voltage ......... RrodecacaMy ise ec te te etslo rane ia ~ 200 200 
Sria-NO.o Voltage ws...) UR Ne, 2 Sara — — 
Mrid-No.1 iVoltawe fi... od CMR ORTIONG 6 Oe COR ee eg —2 — 
Cathode-Bias. Resistor ......:.. 0. ccs cacclaccccee — 220 
Amplification Factor . oo. suc. ees elk on 2 68 41 
Plate-Resistance (Approx.) .......ccccccceeceus 3 12400 9400 
Uranseonductance+.....). 30 iekc chee hos de ER ss 5500 4400 
weave Current... 5.0. oe OTR IRS 5 7.0 9.2 
reo... Gurrent ... 02 Nate thc bee. : — So 
Grid-No.1 Voltage (Approx.) for plate current 
EP ROW CA ois bas oe'd Neer he OS SAMA oe cies < thao —5.5 —6.5 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: _ 
For fixed-bias operation ...... a. Sahat aca ice. © Bed. oS 0.5 0.5 
For cathode-bias operation ............00006 s 1.0 . 1.0 


Refer to chart at end of section. 
Refer to chart at end of. section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 


Refer to chart at end of section. 


TWIN DIODE— 
HIGH-MU TRIODE 


330° 
330 


403 


volts 
volts 


See curve page 96 


0 
4.0 


1.1 


volts 
watis 


watts 


See curve page 96 


35 135 
1385 _ 1385 


volts 
volts 


megohm 
megohm 


14GT8 


SKR 6B; requires miniature 9-contact socket. 
OO COER CLIC) a ogg ne oul vocinerivie hod dh wovednaeece oudescs 14 
EEC TR Ie oo eso wksy sn dsal ews eurefsiidtdichnosruneacicnnc., ° 0.15 
Heater-Cathode Voltage: 
te INN TBM IIIT S 5p sc isvavnenpaneldeaveitiroledd siddieleie eo ca kae an 46 +200 max 
PRN OTOGLEN, HERING fi valarerv.eversi caraiarodooieiene occu ccen Her 100 max 
Direct Interelectrode Capacitances: 

Triode Unit: 

| STORE FO iiss 3 Seth hte se oot stele hited tae ats tog 1.8 

| Grid to Cathode and Heater oof se vv oe eee, 1.6 

einteito Cathodé and Heater (7°00) 5 ooo oer ere 0.24 
Diode Units: 

Diode No.1 Plate to Triode Grid ......5...0.00cc0dn cece satel Nare 0.09 max 
aueae 0.2 Plate to Triode Grid ./2°°)).", See 0.07 max 
| Either Diode Cathode to All Other Tube Electrodes ........... 6.5 
[Pe Diode Plate to Cathode and Heater (Each INTC iece ieee 2.4 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 

: emte Voltage .oitoon. 35 bina. te dards. od. 902 + Lie a ees 330 
Grid Voltage, Positive-bias value ......................... teeeteee : 0 
1 


PURGE Dissinatian, (ject s'oocb ole mic ee wicc eas hai 's Bratt ity Mee Mee a ivata oes sees 
; 
H 


Miniature type used as combined detector and af 
voltage amplifier in radio receivers. Outlines section, 


volts 
ampere 


volts 
volts 
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CHARACTERISTICS, Instantaneous Value 

Plate: 4Viol tag ete oe) iis, de. sdodcgrusttesis soeeeus aoa ets tov mated « Teg wba cinta ered 's 250 

Grid BV oltag cup ty : hia hth. os Gebel oa sores 5 Woe Go Sek neste Uaislaee —3 

Amplification > Bactor teste seacek. Bigs tie alee + 6. nese bee we See Dae ees 72 

Plate» Resistance (A DDLOXs yes wnter sate nw. 6.070 Ga dis bieph die cos csecsescanae 72000 

LEANSCONAUCLANCOE Ui oeie osc ccs a yelevsdisce lela al Ore aiaieesegereeete CL In pte rere 1000 

Bla te sCurrenG Meee. oo oieniccis is Cork oa Pes ne eee we 0.7 
Diode Units (each unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Plates Caren Uogun fe oct ene ohh ak er eR AL ena ie ge PN amen ee SD she 5 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 18 MA .................0e6 5 


PLATE VOLTS 92CS-/O835T 
14H7 Refer to chart at end of section. 
1437 Refer to chart at end of section. 
14JG8 TWIN DIODE— 
HIGH-MU TRIODE 


PLATE MILLIAMPERES 


Miniature type used as combined FM detector and af 
voltage amplifier. Outlines section, 6B; requires minia- 
ture 9-contact socket. Heater: volts (ac/dc), 14; am- 
peres, 0.15; maximum heater-cathode volts, +200 peak, 


100 average. 


Triode Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


Plate, Voltage, «.:/:.« ..002 208 PoetwoaL Byitaloio sevigne?. 2 330 
Grid No.1 (Control-Grid) Voltage: 

EOS TLIVG—IAS BYTE ere Ss cscs, ns's.as Saar'es vo cust ould chajiocapaccteonueene, eempeee 0 

Mematlye-pin si Eye Te Ne och cdivhogetepetedetebori te Baslevesucst aR — 50 
Plate" Dissipation: See teen ae eae bis ae ee eee 1.1 
CHARACTERISTICS 
PIQte* VOHAGE ra cco ce ee te LU ATA ERS @ SS CSO Reb ek rae 250 
Grids Veltagon ured). ois sos le SEER Tee eee —2 
AS DAMAR ASLO ee PR GLGT 2 66k ee ek ee akin el ae See a ea ae as Ae 90 
Plate Resistance (Approx. juTueeee) ant. cee Pe ee 41000 
LESUSCOnCUCTA MCR wm, in che te ee ete oe et ee ot See 2200 
Flate-Carrent? $) Se. 2h Pee a SOR ee “res yee Cpe 

‘ Diode Units 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate Current (Bath Unit). 21... D2 ee se. ae Ae 5 


14N7 Refer to chart at end of section. 
14Q7 Refer to chart at end of section. 
14R7 Refer to chart at end of section, 


MANUAL 


volts 
volts 


ohms 
pmhos 
mA 


mA 


volts 


volts 


volts 
volts 
watts 


volts 
volts 
ohms 
umhos 
mA 


mA 


TECHNICAL DATA A05 


Refer to chart at end of section. 15 
Refer to type 6AF11. T5AFI1 
Refer to type 6BD11. T5BDIT1 

15CW5 
Refer t . 
efer to type 6CW5 15CW5/PL84 


HIGH-MU TRIODE 
-SHARP-CUTOFF PENTODE 15DQ8 
* Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used as 
a sync-separator, sync-amplifier, keyed-agc, or noise- 
suppressor tube. The pentode unit is used as a video- 
output tube. Outlines section, 6E; requires miniature 


9HZ 9-contact socket. 
Bry GI ASOC CAC / AC) ax are wire 8.64 «cv asicedrosite eto rein intita ie a oso.ore seveeeine ox 15 volts 
I RM oe Sees 5 OF wie oie bus enter nummamnwaantininanblcwicn cen : 0.3 ampere 
Reve Heater-Gathode Voltage . 20.06... cc ce csc ececcecbedncucucnn 5 +200 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Pere eupply, Voltage PS... 8de ce cBibas . oc vers x 550 550 volts 
Peak Plate Voltage, with maximum plate current of 
RE old na ness. 5 a eee oe | 600 — volts 
Pare voltage Sot... Pe OR | BES ne ot 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550 volts 
ere o ce vVoltawe!.. PU. POUT VN oe oo 250 volts 
MeOGeTOUCPeN tes. ore. oe Ee fee 12 40 mA 
Pere Dissipation:* 1. 80. .5.9 2.0.88. .0..6 oS... 1 4 watts 
RN TELE irc ines tucdid oe ode ee oe ake oie eh nc es = NIE YY watts 
Triode 
CHARACTERISTICS Unit Pentode Unit 
Pitemvoltages 6560500 00). 25... on. 200 170 200 200 volts 
| Grid-No.2 Voltage ........0.5....005. —_ 170 200 220 volts 
| MeViGervee Voltage: ..). 6... ec cue cn us —1.7 —2.1 — 2.9 —8.4 volts 
Amplification Factor .......... ae ne 65 — — —— 
| Mu-Factor, Grid-No.2 to Grid-No.1 .... — 36 36 36 
| Plate Resistance (Approx.) .......... — 0.1 0.13 0.15 megohm 
MPBBECOMGUCEATICE ¢ oe 5 6 docx ocen 6.6 «08 nce 4000 11000 10400 10000 “mhos 
Poste Current ,.... 0.5... BIR ee at es 3 18 18 18 mA 
| Sete Ne OUTTENt ese. cee eb les — 3 3 3 mA 
TYPICAL OPERATION OF PENTODE UNIT AS VIDEO OUTPUT TUBE 
BME UII NIGIEAR Coa 55a a resi vance alahlvry 'Wiarnvevaioraveve 170 200 220 volts 
| Rp Aes TACO URPSISUOIONS & oo fice oes os cc cecnacccecs 3000 3000 3000 ohms 
; RAG PT ee MONARO. ck aan cea a bvasauerad 170 200 220 volts 
EE TOCEMIN ATA WE™. aa ae vende wus ce ecb euncwn —2 —2.8 —3.3 volts 
A MeMeCENOUe ANCE. . oie is cdascesies .'6Gi elds coe c ese 10400 10000 9700 uMhos 
| POE RMMOR Ere B ah, 9. «oh x-hsin vverpinvayarsite winks Qdidbe am he « 18 18 18 mA 
MCMeIN OMe CNTVONE occ ccc ccc cece cee cwccc beets Sy 3.1 3.1 mA 
MAXIMUM CIRCUIT VALUES 
| Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
Hoe. Nxed-bias(Speration ... 0... 6. eccscurnce 1 1 megohm 
For cathode-bias operation ..................... 3 2 megohms 


' * With maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 


| Refer to type 6FM7. 15FM7 
| Refer to type GFY7. I5FY7 
.- Refer to type 6HB6. T5HB6 
| 15KY8 
| Refer to type 6KY8A. ISKY8A 

Refer to type 6LES8. 15LE8 
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ji HIGH-MU TRIODE 
16A8 POWER PENTODE 


Miniature type used in television receiver applications. 
The triode unit is used as a vertical oscillator or as an 
af amplifier, and the pentode unit is used as a vertical 
output tube or as an audio output tube. Outlines sec- 
tion, 6G; requires 9-contact socket. Heater: volts (ac/ 
de), 16; amperes, 0.3; maximum heater-cathode volts, 


+200. 9EX 
Class A, Amplifier : 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate Supply Voltage*e.4, MS, 1022, BE Gay Sie 5590 550 volts 
Peak. Plate:tV oltagees nis AE eile ® OR 690 2500 volts 
Pidte’ VGltareiue. We oc ehh ag ct thn he cig hee ate F. 250 250 volts 
Peak Inverse Plate Voltage ...... 0.2... ccc cccccccce — 500 volts 
Grid-No.2. (Screen-Grid) Supply Voltage ........... — 550 volts 
GrideNo. 2 Voltages. 2 te Gene eo a 2 ee ee ie ee 3 — 250. volts 
Cathode’ Current Mier 8 oe, Ae, BOE SLE 15 50 mA 
Piate Dissipation (Frame Output) ...............00% — 5 watis 
Plate Dissipation (Audio Output) ................5. —_ Gj watts 
Girid=N 0:2 DIN puter or secien eo Le oe 1.8 watts 
BeakwGrid-No.2 Sinput) 4 oahoeu sc ce eee ole ee ee —— 3.2 watts 
CHARACTERISTICS 
Triode 
Unit Pentode Unit 

Plate Voltage! sbetue™; Heth shoei... 100 100 170 200 200 volts 
Giid-No.2, Voltageia......)... saad en — 100 170 200 200 volts 
Grid-No-lf Voltages ©). ook ek ae 0 —6.0 —11.5 —12.5 —16 volts 
Amplification Factor ................ 70 —_ —- — = 
Mu Factor, Grid No.2 to Grid No.1 —— 10 9.5 9.5 9.5 
Blate: Resistance Rate oe o2s4 aes ee Gee vee — 15000 16000 20500 20000 ohms 
APARSCONAUCEANCEMO. os uw « Gaon $0 s as 2500 6800 7500 6800 6400 umhos 
Blate! ‘Current €.thic oc oc. Ries eee Seo 26 Al 35 35 mA 
Guid=No.2 Current. Oo. ooo Feces ook — 5.0 8.0 6.5 7.0 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cirecuit Resistance: : 

For fixed-bias operation ....... ee 1 1 megohm 

For cathode-bias operation ...... 3 2 megohms 


° With a maximum duty factor of 0.04 and maximum pulse duration of 0.8 milliseconds. 


16AQ3 : 
16AQ3/ DIODE @ ae 
XY88 @ rc 


Miniature types used as booster diodes in line-time- : 
base circuits of transformerless television receivers. 9CB 
Outlines section, 7D; require miniature 9-contact socket. Heater: volts 
(ac/dc), 16.4; amperes, 0.6; maximum heater-cathode volts, 6600 peak. 
MAXIMUM RATINGS (Design-Center Values) 


Supply: Veltagesat:zero/eurrent ityisidscesan Ml aiise dhelanees .cec cca. 550 volts 
Supply - VSMMEGs Ris is: snip dere sav cue ook tah te OU tl, OT 250 volts 
Donk PIate CUrtents «dared tote ie ee ee an eee 550 mA 
Average’ Wilatea @urrent oi huge pee ao ble Coes ee 220 mA 
Plate” Digsipa@eyon 200% asa n ss aoe ae BOI ifn te Et. Pees. eed ae) watts 
Peak Negative-Pulse Plate Voltage* ...:<.ii/0.0:.0)octk —6000# volts 


* Under no conditions should an absolute maximum value of 7500 volts be exceeded. 
# The pulse duration must not exceed 22 per cent of a cycle, or a maximum of 18 microseconds, 
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Refer to type 6GK6. 16GK6 
Refer to type 6GY5. 16GY5 — 
Refer to type 6AX3. 3 17AX3 
Refer to chart at end of section. 17AX4GT 
Refer to type 6AX4GTB. 17AX4GTA 
a 17AY3 
Refer to type 6AY 3B. I7AY3A 
Refer to type 6BE3. 17BE3 
Refer to type 6BF11. 17BF11 
17BH3 
Refer to type 6BH3A. 17BH3A 
Refer to type 6BQ6GTB/6CU6. 17BQ6GTB 
17BS3 
Refer to type 6BS3A. 17BS3A 


HALF-WAVE 
VACUUM RECTIFIER 17BZ3 
Duodecar type used as damper tube in horizontal- 
deflection circuits of television receivers. Outlines 
12FX section, 8D; requires duodecar 12-contact socket. 


pramreenn orvarentac/dey Were. 208. bk k kc be cer bkk based hkieen 16.8 volts 
Heater Current 


a esins's.o Wcanhay sie: e se MMIC oie Zo. Stee Aes Mere ee A ee ete 0.45 ampere 
Heater Warm-up Time OCR ON OB os ois 8 deale Sern en See hs ee 1) seconds 
Direct Interelectrode Capacitances (Approx.) : 
Wamonento Heatercand Plate’)... 5. ..560ciacceccovetescdecr cn 11 pF 
eeremo. Gathode,and “Heater 3.07... 8.5 pF 
mrenter to Cathode 2.0.6.5 cess e « oleey AS RING, REND HE SEW OCIS tak 3.4 pF 
Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
PeomeNvetre Figte. Voltager wo. ccc bac ce reel ek dee tik cvesuc 4500 volts 
Poem eamee OUITENE | Poe yy. ccmeds sk. Gath TE «so oee scene eee. 1200 mA 
Average Plate Current ........ vena tuys Sravontarstereiis levevte oa Gk we Oe ete hat 200 mA 
Plate UEC UE NA Ee conan fe eee Une re i bes tn ce ca 6.5 watts 
Heater-Cathode Voltage: = 
Dome wastage! tA RS OLS SI BAIR +900 —A4500 volts 
TRE OME INDE les ol tee! Bid cota aa vepeeclsraid oleae Cop +100 —300 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 MA ........00-.ee0005 21 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
Refer to type 50C5. 17C5 
Refer to type. 6C9. 17C9 
Refer to type 6CK3.. 17CK3 
Refer to type 6CU5. 17CU5 
Refer to type 6DA4. 17D4 
Refer to type 6DE4. 17DE4 
Refer to chart at end of section. 17DM4 
Refer to type 6DM4A. 17DM4A 
Refer to chart at end of. section. 17DQ6A 


Refer to type 6DQ6B. 17DQ6B 


408 RCA RECEIVING TUBE MANUAL 


I7EWS8 HIGH-MU TWIN TRIODE 
Miniature types used in rf-amplifier and oscillator- 
mixer circuits in FM and AM radio receivers. Qutlines 
section, 6B; require miniature 9-contact socket. 


Heater, Wormted iy. Meres.. tee a ea oe 
Heater -CUrrent vcr i.as sh Sadie ea ee oe ee eee ee 


PlatepioeGryida( Mach’ Unit). cove. lu an dca. oe) SRR. 1.5 pF 
Plate to, Cathode (Each Unit) .......:....RP RO. eevee. = 0.18 pF 
Plate to Cathode, Heater, and Internal Shield (Each Unit) ie? pF 
Grid to Cathode, Heater, and Internal Shield (Each Unit) 3 pF 
Plate of Unit No.1 to Plate of Unit No.2 .........0....0...1. 0.04 max pF 
Grid qiwUnit. No.1, to, Grid of Unit, No o6:' ...... 2. 0.003 max pF 
Plates W pit’ No.1 to,Grid of Unit, No.2 yon wn....... PLL, 0.008 max pF 
Plate of Unit No.2 to Grid of Unit No.1 :.05..... 22,72. 210223 0.008 max pF 
Plate of Unit No.1 to Cathode of Unit No.2 .................. 0.008 max pF 
Plate of Unit No.2 to Cathode of Unit No.1 .................. 0.008 max pF 
Gridsof) Unity No.1 to, Triode of Unit, No.2 .............. aa... 0.003 max pF 
Grid-of Unit<No.2 to, Triode of Unit No.l ...............:.... 0.003 max pr 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate WO Na Se GAs on icn ine stl. gate pent ee wees cm eee 250 volts 


Grid-Voltage; Negative-bias. Value J).t 20, ))bi a fly 0077! —100 volts 
CRUD OD GROC OTT CTO ie ok a a eg 15 mA 
Plate Dissipation sP99 ho SAMA Be Gc | SOR "ae DOT Rs 2.5 watts 
CHARACTERISTICS 

Plate Voltage sre 4424 ia9.8.0 Yeah hagdh eextee 100 170 200 volts 
IRICMV CULAR Ol ame tn, 6 cute ee ak ee eee a —i.1* —1.5 —2.1 volts 
maaglincstion Vactar css hh eget ae Gee: 50 50 48 ; 
Prapseoriductances (2h VER. oo oes ee cu ccc. 4600 6200 5800 umhos 
PsatesCurren tiny CMe eg ood cae Selb ek og A.5 10 10 mA 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance © 2% 201-38 tethii sense tesese rend ee, SOME Ty 1 megohm 


* Should not be used if grid current is not permissible. 


17GE5 Refer to type 6GE5. 
17GJ5 Refer to chart at end of section. 
17GJ5A Refer to type 6GJ5A. 
17GT5 
17GT5A Refer to type 6GT5A. 
17GV5 Refer to type 6GV5. 
17GW6/ 17DQ6B Refer to type 6GW6/6DQ6B. 
17H3 Refer to chart at end of section. 
17JB6 
17JB6A Refer to type 6JB6A. 
17JG6 Refer to chart at end of section. 
17JG6A Refer to type 6JG6A. 
17JM6 
17JM6A Refer to type 6JM6A. 
17JN6 Refer to type 6JN6. 
17JT6 


17JT6A Hosen to type 6JT6A., 
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Refer to type 6JZ8. 17JZ8 
Refer to chart at end of section. 17LD8 
6p ye BEAM POWER TUBE 17X10 
Pp oh Pg Duodecar type used in television receiver applications. 


The pentode unit is used as a power-output tube, and 
“yh (onc the beam power unit is used for limiter and discrim- 
A ii) inator applications. Outlines section, 8C; requires 
(12) 


G2p '8 duodecar 12-contact socket. Heater: volts, 16.8; am- 
H H peres, 0.45; average warm-up time, 11 seconds; max- 
12BT imum heater-cathode volts; +200 peak, 100 average. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Beam Power Unit Pentode Unit 
RDO RE WOLD ROG Ll Fo aac ce Pe Re eT Pa A RF 165 330 volts 
Grid-No.2 (Screen-Grid) Voltage .................. 150 110 volts 
Grid-No.1 (Control-Grid) Voltage, Peak positive value — 60 volts 
Mersooey Current eo Sh OM OR eR Bs 65 13 mA 
mere Dissipation .......a0n00ieo2..0S.. Uaeearcrs, 6.5 — watts 
NN NITE oc on a ten dw 5 vm, e cs vie a oun, och exersicas ACNE 1.8 —- watts 
CHARACTERISTICS Beam Power Unit 
EE ee ee ee ee, ee 145 volts 
SEER EN Oc VIO EA COMME aia eA late i Soeeociy t+ « apaidin eee el se Ew bee os 110 volts 
MORAN BEV OLCA CO 565.58 a « o¥Benss sysens east od > Be My, DENS DA ATR AS 6 volts 
URE TAR LIM OILACLS ogo ek aes cc kU us cece uchecctaunlccbas 6 volts 
RO CURED ICE oe oa a iin» Ghpsints dee oo» « oY ORI, lth 30000 ohms 
EA ISOC ONO EY NA miss Vs Van SMO ALe MGM Se see ee NES Oe cee 0 RE 8600 umhos 
SES Sy SHDN I 9 BN eee ACO Wig ay) 0 Pa aC RE 36 mA 
Maxdmum=siocnali® Plates: Current). ¢ fe v0 6% 85 ok ALP Re oe Se oleha's 40 mA 
Hero-signal (Grid-No.2 ‘Current. ... ...:....6...*hrmetistiovd. alsages 3 mA 
Maximum-Signal,.Grid-No.2 Current ofc. 05.000 ccc ccc ccvcccciwces 9 mA 
MINOR SCOUNCO ne. cl coos c cle cuamasblan, ciblerDgnrcns 3000 ohms 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

REM =DISSN OPeVratiOn | eee. ccer eee: orerensieraicie are vi o's vw atelate cie'erelslelee i 0.25 megohm 

BUOree: CALNOGS-D1AS) vOPETALION 60:5) cyerete a! se eco) ot vies giace/aucls! erect ec ebeereieve'e O° : 0.5 megohm 

Refer to chart at end of section. 18A5 
Refer to chart at end of section, 18FW6 


REMOTE-CUTOFF PENTODE 1SFW6A 


Miniature type used as rf- and if-amplifier tube in 
ac/de radio receivers. Outlines section, 5C; requires 
miniature 7-contact socket. 


Preece re atarert, fe... te ee I RIPON) ‘ 18 volts 
Heater a@irrentry. ¢)...... laf). . eee saoere . ce Barts UES VID RORY, 0.1 ampere 
Heater Warm-up Time (Average) ..............cccceceecececeuce 20 seconds 
Peake reater-Cathoede- Voltage “ofr eee ee aa ee +100 max volts 
Direct Interelectrode Capacitances: : 

GemiwNow torPlate. . ....n slaw. Maps eit tae . Sehan erence nek chs 0.0035 max 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 5.5 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......-... 5 pF 


fe Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage ........ RS Ra eta ea alia ae eee WA cach aioe ena Se alalaia 150 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ...........6.ceceees Gvasals 150 volts 
TM oe eee ee eo eek es back earns See curve page 96 


Grid-No.i (Control-Grid) Voltage, Positive-bias value .........e0e. 0 voits 
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Plate Dissipation ...., lara vee le ga sieteue care fontatereyernts tous teneke een caakeee ats ETT SCE 2.5 watts 
Grid-No.2 Input: é 
For grid-No.2 voltages up to 75 volts .................ee2-. si 0.6 | watt 
For grid-No.2 voltages between 75 and 150 volts .............. See curve page 96 
CHARACTERISTICS ; 
Pistesuppiyavoltage si. ct) oii) Seats ieee ee ne 100 volts 
Ghd’ NOB Woes AE RER SS. Bee ee ee | Connected to cathode at socket 
Grid-NooZt Supily {Voltage Ss. 1) 9 eee ew eae RE eee ‘ 100 volts 
CathoderBias') Resistor y". 2... ..d eek cs oe A ee 68 ohms 
Frate: Resistance (Approx.) i) free kt) ooh he on, oe 0.25 megohm 
Pranscondictances vid gw .wolvi we. BAG os Meee Caceee a weet 4400 Embos ° 
oA ENTE. SF ye 5 Smee SRO nN ROPE POPE AEEIIEY. oy it erage 2 11 mA 
AVTG-NOIZCUPRTEN ES ye nny te Ret ee ns Oe nnn, RE IATESIG:, SES 4.4 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 25 umhos —20 volts 
18FX6 Refer to chart at end of section. 


T8FX6A so pentaGrip CONVERTER 


Miniature type used for converter applications in 
ac/de radio receivers. Outlines section, 5C; requires 
miniature 7-contact socket. Heater: volts (ac/dc), 18; 
amperes, 0.1; warm-up time (average), 20 seconds; 
maximum heater-cathode volts, +100 peak. 


Converter 

MAXIMUM RATINGS (Design-Maximum Vaiues) 
Tiare evoltascame bibs Vane, vcs onsen 4) See Ge ee ee 150 volts 
Grids-No.2-and-No.4 (Screen-Grid) Supply Voltage .............:.. 150 volts 
Gulia No-2<and-NoAd: Voltage 6 eig oiedye hanes tls ce eck cee. 110 volts 
Crade-Noracnnida Nord Inputs tiie oes y ols dew en oe ee 12 watts 
tNakey Vissipa tion hs i ois. isis vidual aeons Lace Saas ae 1 watt 
TPYICAL OPERATION (Separate Excitation)* 
Plate Vola gene Facog jeg td toe ded etaieee sees fbi cede ee & 100 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage «:.: 266068000 00,004. 6: 100 volts 
Grid-No.8. (Control-Grid) Woltage......2...-.. 00). 40s oa. c —1.5 volts 
Grid-No.1 (Oseillator-Grid) Resistor ...........:........°...0.h.ene 20000 ohms 
Hateadnesistance p¢ ApDTOX.) 8 eee en cc oe bn 0 ee 0.4 mezohm 
Conversion ‘Transcanduetance 0) i) i. oer ew ees ier ee 480 Lmhos 
FlatenCurrentuds . weld. sinetdis ds. Sod. paetatbG. | hoe ee Zee mA 
arids- No. 2-and-No.4 Current ¢4 sat). es ee 6.2 mA 
GridaNort wiigruosrt 00. Goh. Ph, we ae a a eal 0.5 mA 
Total Cathodé“Current.-....00 0. 0... ee, Oe Oe TG 9 mA 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 

10: Sypnehganlt BE ho. Fol oc ince RE ile Sida —21 volts 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate 
(not oscillating) is approximately 7000 #mhos under the following conditions: grids No.1 and 
No.3 at 0 volts; grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the 
plate current is 24 wA, and the amplification factor is 22. : 


* The characteristics shown with separate excitation correspond very closely with those obe 
tained in a self-excited oscillator circuit operating with zero bias. 


18FY6 Refer to chart at end of section. 


1SFY6A TWIN DIODE— 
HIGH-MU TRIODE 

Miniature type used as combined detector, amplifier, 
and ave tube in compact ac/dc radio receivers. Out- 
lines section, 5C; requires miniature 7-contact socket. 
Heater: volts (ac/dc), 18; amperes, 0.1; warm-up time 
(average), 20 seconds; maximum heater-cathode volts, 
+100 peak. 


Triode Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage ......../... Gp sh a facech teh ot i PORE Not huh sbaost SLY Wn eS 150 volts 


Plate Dissipation ..... hind Herel sinh taietclars wg wegen Cv ae gen gaat e he 0.5 watt 
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CHARACTERISTICS 
Plate Voltage RMS el slereheeis AM Ries ORS RRNA TA RK OE6 6 ROSE SS ee 100 volts 
mnnt mire Res) Leh cas rudely EMA dake cob oad Nee Te ie a a a ae —1 volt 
RIC TIMCTON onc cc ska cane studies Ub EUR E EEA A eeLes 100 
Mumemerenisiemce (ADpProx.) 2.0...) .. cask osc eek 77000 - ohms 
Memmcounictance oo. ee: SOU en 1309 umhos 
eet... - lorntera batant-HB. artlttk «. Maeiatane AO. 0.6 ~ mA 
Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
ES pt ARR lie al es ela i i dd Site P 1 mA 
H P 
H Ga 
oy 6) 
@ (GR ®,  SHARP-cuTOFF PENTOoDE I8GD6A 
1S Oo Miniature type used in the if, rf, and converter stages 
rey of ac/dc AM radio receivers. Outlines section, 5C; 
7BK requires miniature 7-contact socket. 
Memeernv Oltage: (ac/deyi.t. 2th S02 00. TORS... oe... bs 18 volts 
ioe ay 5c ee vais ao AYO D Cee. oo, 0.1 ampere 
meaemoup Time (Average): .ojcrt. ot gote..................... 20 seconds 
Bear Heater-Cathode Voltage )............0005. 000 +100 max volts 
Direct Interelectrode Capacitances :° 
ferigenot0, Plate oo ee re LPT eA hy Ooi 0.0035 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Serer tala seid: bye t/t Oe Ol EGE at” ee ee 6.0 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3 and Internal 
ei mere LO vor) eT i ow 5.0 pF 


* Values are same without external shield, or with external shield connected to cathode. 


Class A, Amplifier 


CHARACTERISTICS 

RCM EUDOIVOUAZE ©. 6... s ka ceed ec eecui duct utesvevevevs 100 volts 
PaO Couppressor Grid) .... >.'yaeyh oie Speed KL Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage ............. 0.000 cece eee e eee. 100 volts 
Carnode-Bias “Resistor =... ... RAR. SAOTALRG CANO... 150 ohms 
Sameevedisteneces (Approx.)~.. 27... cet ee ee 0.5 megohm 
rae OTe 71.0). ay et, PRICY oo occ clave eee oc eectlPce. 4300 umhos 
TMT GE os. os es valk sv elec ocd cncepoeeeewcescaccviea,l 5 mA 
eee eae i, acu ely rei Beers iar, atts leaned e am. 2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 (HOR Seem —A.7 volts 


RF Amplifier and Converter 
MAXIMUM RATINGS (Design-Maximum Values) 


eset 2) lle A oe oe ce Oe ee ee a ee 150 volts 
enrive-c supply Voltage -v i. e560 ects eden od co todaneede esc tsbhee. 150 volts 
PUR Ee AN calles Gri so pina oe ehien Moana) Bai home Wes Gc See curve page 96 
ETN he do pees ERE ARE ae thee oad ose 2.5 watts 
Grid-No.2 Input: 
Hor grid-No:2,ivoltagés)up)tow75 volts ................n ebehebios 0.6 watt 
For grid-No.2 voltages between 75 and 150 volts ............2. See curve page 96 
Refer to chart at end of section. 19 | 
HALF-WAVE 1 9AU4 
VACUUM RECTIFIER 


Glass octal type used as damper diode in horizontal- 
deflection circuits of black-and-white television re- 
ceivers. Outlines section, 13G; requires octal socket. 
This type may be supplied with pin 1 omitted. Socket 
terminals 1, 2, 4, and 6 should not be used as tie 
points. This tube, like other power-handling tubes, 
should be adequately ventilated. 


wiemter wOltaee (nc/de)\.o...:............... a en ie A MR eS PRE RRES So 18.9 volts 


CM eOt A. |. tc, os.) made. saldaciiimd. eaatoy. 0.6 ampere 
ee WaTManD Pimed. < i65.5.0). 6G. i). eka... 3 11 seconds 
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Direct Interelectrode Capacitances: 


Plate to Heater and Cathode ............c.ec065, sae Wiela's wel cine é 8.5 pF 
Cathode to Heater and Plate ................ See ae Ree helt aad 11.5 pF 
Heater to Cathode ........... absieliaer ste aterm cate ate eaee ‘lata sleraete , 4 pF 
Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse Plate LV CLEA ROMs ory Pina a eee ee er ee sueaetore 4500° volts 
Peak Plate Current ....... iaiess Wieyeletouenedens dere ce ee ee aiare 1050 mA 
mverage Pinte Current .csnehasdedei gs who mani dew han ae veel : 175 mA 
late Dissipation ....... STRUT eO LEN MOTT] CRC HENRY Ga VANS ON Gua taka sealinhed a one 6 watts 
Heater-Cathode Voltage: 
Peak value ......... sia als *ssolgraiert ctckaae amie eae +300 —4500 volts 
AVEIRO ane 0. las, 1. se ae aan iben +100 —$00 volts 


# Pulse duration must not exceed 15% of a horizontal scanning eycle (10 microseconds). 
° Under no circumstances should this absolute value be exceeded. 


T9AU4GTA Refer to chart at end of section. 

seek Refer to chart at end of section, 
19CL8A Refer to type 6CL8A. 
19EAS Refer to type 6GEA8. 
19EZ8 Refer to type 6EZS8. 
19GQ7 Refer to type 6GQ7. 
I9SHR6 Refer to type 6HR6. 
19HS6 Refer to type 6HS6. 


HIGH-MU TRIODE— 
T9HV8 ss suarp-cuTorr PENTODE 


Miniature type used as if-amplifier and af voltage- 
amplifier tube in radio receivers. Outlines section, 6B; 
requires miniature 9-contact socket. 

ptepler (Voltage gae/ IC)in se smd ea. tm embt sae Be wedten.. beet 18.9 volts 


Geen let CUITED GMa uae the: gulalivien am meter GME 0.15 ampere 
Heater-Cathode Voltage: 


Oe VAS ce ea ae rn eT Tee 200 max volts _ 
AVELASE’ NAIUG oe oe eet te at eee er, a: a 8 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Pentode Unit: 
Grid: Ne Liter laton semis dane i Deeg emt 0.016 0.007 pF 
Grid No:1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield ............... 5.5 5.5 pF 
Plate to Cathode, Heater, Grid No.2, 
Grid No.8, and Internal Shield .............. 2.4 3.4 pF 
Heater to Cathode ............ Le Ee 2.8 2.8 pF 
Triode Unit: 
Grid tab latellis Ae as allie perl) yes 0.9 0.9 pF 
Grid to Cathode, Cathode of Pentode Unit, 
Heater, Grid No.3, and Internal Shield ...... nef 1.9 pF 
Plate to Cathode, Cathode of Pentode Unit, 
Heater, Grid No.3, and Internal Shield ....,, ee 2.6 pF 
Heater to Cathode ..........00..0.00.0..0000007 2.8 2.8 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate) Voltage: 12.125. (eis, et aa yo mika une 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltageiered wail on —- 330 volts 
GONG. ZV OU BEM eg ete hrc baa — See curve page 96 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 


RASCORD ISI DAMODE 60... aesscaswrsesy cece cae ea ae 0.55 3 watts 


TECHNICAL DATA 


Grid-No.2 Input : 


oe ee ee ee ae 


CHARACTERISTICS 
Plate Voltage ....... 
Grid-No.2 Voltage ..... Ae 
Grid-No.1 Voltage ..... 
Amplification Factor 


STE ONE CONE TS. OLeMb ie So a aie ewe Me Ss, Melve) te” of eita 
2 he wy aay: «SSP Akela le hele erat ctalilis ters io Al dite v6) 
ie Veen onete © Cena gay 0 «61 @ ie 6! le, ter ele 
TAF Oe, kay OC eR eee ereiieis: ele leviel so oes a vate e W ete 
Sh oh A 6) 16) \8o,0) s 


o soho eo a Pe a hel 0 ete eda elas 0 a diet lal's ‘el ale « @ 


Grid-No.t Voltage (Approx.) for plate current of 
foe SEM MTC kiss, oe eceiRlav sees a le tae atone vrs: Guth wd GG 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


Mileiva) le) () e] fe, (s \alie) 695 8! [eo] BS) ‘5, iw. we, Bh et a) 


Refer to chart at end of section. 


Refer to type 6JN8. 


Outlines section, 6B; 


average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Vatues) 
Plate Voltage 


See) 10 ee mOMe vine a tel Man ate eG Me ia fa eh oo) ac Baie Bier el 68. wie 
eee eee ee lee 


fee MOA) Ok el Pe aie, eh ee: ele Nel ‘oh ia teow: ovis oP e. ©. we)» olla eo 
MIs Sle Now) eee 8, Varietal ce! wt 'o ‘eho! wien elie) aie? safer is” oh my ele 


CHARACTERISTICS 
A so cae chal dss cs oe eddie Se. lt 
Grid-No.2 Voltage 
Grid-No.1 Voltage 


©) P's Cel ai 6 ome Sam A Meee a cele 6) lop ae a) 0 ei Tole is eee 
© 6 9 sh tige Wiis @ 6 dhe") la Ves fe te S Ruel cul s,s 6) 6 Shue oe) 
ae 06.0) 8 8) oe Pelee 6. <a oo tS ee @ Ve 

A io (0) 4 nD ES OR eMOOl@ 6. € eden Tews 6) «i a, 9) Je ete ee, 6 Ge 
CP TEST y 8st aetie -neencne 0 0 eel EeMeh fo eta oms, aha 6 


ais feo SN Ree Reha is ia) a? iy a, a lera, emis! ©) 9) (8) Me) et ee ® CleEe 


PEP ee, Sie (lis 4 0! soe) G16] @ 84D) e688 8 @ Ae 6 68 68 Om ms 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 


2  Y 


RDM BC, Bye win ws: BOL 8. el let BWW fo, a 


Refer to chart at end of section. 
Refer to type 6X8. 
Refer to chart at end of section. 


Refer to chart at end of section. 


|| 


Mine) “@) 478 00h e 16) im) (6: 's: hy outelteed 6) "a, 6 k= 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


. Miniature type used as combined oscillator and mixer. 


9-contact 
socket. Heater: volts (ac/dc), 18.9; amperes, 0.15; 


maximum  heater-cathode volts, +200 


Pentode Unit 


See curve page 96 
0 


See curve page 96 


- megohm 


megohm 


19KG8 


peak, 100 


volts 
volts 


volts 
watts 


watt 


See curve page 96 


megohms 
megohms 


20EQ7 
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20EZ7 HIGH-MU TWIN TRIODE 


Miniature type used in high-gain, resistance-coupled, 
low-level audio amplifiers such as preamplifiers for 
stereo phonographs. Outlines section, 6B; requires 
miniature 9-contact socket. For typical operation as 
resistance-coupled amplifier, refer to Resistance-Coupled 
Amplifier section. . 


Beever Voltage Mae /de) i) orn oly, pa Ba esaa RO CeL aa ean ne ane 20 
Heater Curtent'. Si). U0) Waeeed: 145% 008. bos latetid ame hal ee 0.1 
Heater Warm-up Time f Aer gO) Gir a YirseNerdicac gee Saves Sass o-apcnscincbn dh, sea 20 
Heater-Cathode Voltage: 
TU partner) Og ARE Cea MC SRL WL alpine Deh i Pete +200 max 
AVEFASE VATU, oy. de os ales. RW. GE LO OR eee 100 max 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 
Grid MBGRISte os i a vn wtce « righ ROR. tay. I 1.5 125 
Grid to Cathode and Heater .................... 1.6 1.6 
Plate to Cathode and Heater ................... 0.2 0.3 
Class A, Amplifier (Each Unit) : 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate® Voltage we o: Sud Jee eee ec, ee ee, Pee Wo. Se ‘ 330 
Grid Voltage: 
Negativée-bias value .... sc. .s¢perptore : d¥melesiaceees ots —55 
Popitive-biagy Yalue .....7ore Meise. Weve et a 0 
Plate Dissipation §........ CU Ad . RETA cess. | 1.2 
CHARACTERISTICS 
Plate (Voltage. Vj18).)160, foe PIN. ER. PRR, Sas 100 250 
Grid Np taee ir dint cebret «o mapeteeewe ss EM, Ov belthe —1 —2 
Amplification FACT cu secu ee de 100 100 
Plate Resistance (Approx.) «20.967. . FALOVo 4a, 80000 62500 
Eransconductance (Witid« ..ctlaw.:. sdindten.cskeor. 1250 1600 
Plate: CUrrentacit coke si tet ene ie ree ee 0.5 1.2 
| TYPE OER iis 
=e 
uw 
oc 
uw 
a 
= 4 
zndje 
3 
= 3 
Ww j 
G2 
my 
fi 
I 
(9) 
- PLATE VOLTS 92CS—10804T 
21EX6 _ Refer to chart at end of section. 
21GY5 Refer to type 6GY5. 
21HBS5 Refer to type 6HB5. 
21HJ5 Refer to type 6HJ5. 


21IV6 Refer to type 33J V6. 


volts 
ampere 
seconds 
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BEAM POWER TUBE 21526 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 15C; requires 
duodecar 12-contact socket. Heater: volts (ac/dc), 21; 
amperes, 0.45; average warm-up time, 11 seconds; 
maximum heater-cathode volts, +200 peak, 100 aver- 


12GD age. 
Class A, Amplifier 
CHARACTERISTICS 
Triode4 5 
Connection Pentode Connection _.. 
Beeee Voltaren) ie. ole e eee 130 5000 50 130 volts 
Grid No.3 (Suppressor Grid) ........ Connected to cathode at socket 
Grid-No.2 (Screen-Grid) » Voltage .... — 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage .... —20 _ 0 —20 volts 
Amplification Factor ................ 4.8 — — — 
Plate Resistance (Approx.) .......... a — — 9900 ohms 
iranseonductance 4... 0.020. — — — 9000 #mhos 
fumeer Current iss, or Slee, Minish dis. — — 450 46 mA 
Grig-No.2 Current: ......% $5.00. ce cares — — 29 1.8 mA 


Grid-No.1 Voltage (Approx.) for plate : 
current of 1.0 mA _ —64 —  — 32 


He le aE Oe <3 volts 
4Grid No.2 connected to plate. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) ; 

meer oupaly aVoltavewirial yy thE AE oo bn. oc cc ern wee we 770 volts 
Peak iPositive-Pulse Plate Voltage# ..........--ceccccewuccuc tees 6500 volts 
Peak Negative-Pulse Plate Voltage ...............c.cccececccee 1500 volts 
DC Grid-No.3 Voltage, Positive-bias value ...................... 70 volts 
POR OGG | (Pein k yee ee Sete. | eiset re ceo co oda secu suede a 220 volts 
DC Grid-No.1 Voltage, Negative-bias value ..................-... —B55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ..........0....2--2eeeuee —330 volts 


Mem atmoce “Current Po os). ol. me UT PATS ooo ec cc we 800 mA 
Average Cathode Current 
Plate Dissipation® 
REE MONEE MSG Carne eco OS as wa iis eee cgilis wage sade 3.5 watts 


Bulb) Temperature (At hottest! point) 02.00.50. elo os... 220 % 
MAXIMUM CIRCUIT VALUE 
Grid-No. Re ea PROSISEATICO oh 88 i Shs bunch sete hoc erccecus '« avn odin daovnicTeimde « 1.0 megohm 


* A bias resistor or other means is required to protect the tube in absence of excitation. 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


HIGH-MU TRIODE— 
BEAM POWER TUBE 21LR8 


C29 Novar type used in combined _ vertical-deflection- 

oscillator and vertical-deflection-amplifier applications 

in color and black-and-white television receivers. Out- 

Pr lines section, 17E; requires novar 9-contact socket. 

Heater: volts, 21; amperes, 0.45; average warm-up 

time, 11 seconds; maximum heater-cathode volts, 
+200 peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS Triode Unit Beam Power Unit 

Prmtere voltage. Sete be ies 250 45 135 120 volts 
Grid-No.2 (Screen-Grid) Voltage .... — 125 120 120° volts 
Grid-No.1 (Control-Grid) Voltage .... —4 0 —10 —10 volts 
Amplification’. Factor. ....0...00-.cshee 58 — — 6.5 

Plate Resistance (Approx.) .......... 14000 — 14000 —- ohms 
Transegnductance. oe See 4100 -- 9200 #mhos 
oo ee 2.6 2008 51 m 
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Grid-No.1 Voltage: 


For plate current of 10 pA .....- —6.6 — — — volts 
For plate current of 100 vA ..... — — —28 — volts 
For plate current of 1 mA ...... —— — —24 — volts 


¢ Triode connection, Grid No.2 connected to plate at socket. 
= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Beam Power Unit 
Oscillator Amplifier 
Plate! (Voltages “nas... is 6.1.1... 30m A gee 400 400 volts 
Grid-No.22 Voltage con). on nae, ed an a — 300 volts 
Peak Positive-Pulse Plate Voltage# .|............. — 2500 volts 
Peak Negative-Pulse Grid-No.1 Violtarene aut tien —400 ——250. volts 
Peak Cathodes Current’ aes oe Cyan eee 105 260 mA 
Average, Cathode Current, ....¢.. 80"... * 1. 30 q mA 
Deak Powete Ontoul camer tee te oe ates pam AS — watts 
HintemDissipation® | ae gs. come ee 2.5 14 watts 
Ghd: No-2 Ia pGle Mace risacuce ciate Ue — patton. watts 
Bulb ibemperatureg....00.-.- +o team oe — 210 id 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Fort fixed-bias: operatfan.~. . ae cc. eee ae — 1.0 megohm 
For cathode-bias operation .................... ee 282, megohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
tA bias resistor or other means is required to protect the tube in absence of excitation. 


22 Refer to chart at end of section. 
22BH3 


22BH3A Refer to type Seber 


| HALF-WAVE 
22BW3 VACUUM RECTIFIER 


Duodecar type used as damper tube in horizontal-de- 
flection circuits of television receivers. Outlines see- 
tion, 8D; requires duodecar 12-contact socket. + 


Heater Voltage (ac/dc) 


Heater Current (: cg. 00: feu: bs ee, Re : 0.45 ampere 
Heater Warm-up Time ef...) 0... c ou ot ba, j1 seconds 


pede foUe' lee fale ss « 6S Bide a! cBetienelsiwile c 6 0 0 1sts se 


PSS eiO® ail red sy ohie Fe ‘eo vo Nome Ne) eiimite te Ee Wey s Niteheh (eels (6 eee ee ® 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate VORSSER roe ray ee: ee aaa 5000 volts 
Peal PlatesCurrent Lavon. 2ou1uoes..1TE | Walises, “pani: 1100 mA 
Average Pate Current Bh i. . sncsmuitest a 08h. copblack’ du deen 175 mA 
Flate Dissipation: \0. 2000 .. Ire eer me, Coeeees Tin tires 6.5 watts 
Heater-Cathode Voltage: Ss 
Peale value ied ened ok eine wee meals 1 +300 —5000 volts - 
Average’ Value v.05 3i...0.0 eB. 2 +100 —900 volts 
CHARACTERISTICS, Instantaneous Value z 
Tube Voltage Drop for plate current of 35 Ogi Any 5G ei ee ree 32 volts 
# Pulse duration must not exceed 15% of one horizontal seanning cycle (10 microseconds). 
22DE4 Refer to type 6DE4. 
225F6 Refer to chart at end of section. 


22JG6 Refer to chart at end of section. 


mieitret AY ewe IN 9 mnie tates 4a. volts 


EE 
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Refer to type 6JG6A. 22JG6A 


BEAM POWER TUBE 225U6 


Novar type used as horizontal deflection amplifier in 
low-B+ black-and-white television receivers. Outlines 


9QL section, 18A; requires novar 9-contact socket. 

Seeener y Oltnee (ac/dc) oi. Be Vek oo so ea eee 22 volts 
a 2 Sd a EM NSAAE Ace inareern WE 0.45 ampere 
Heater Warm-up Time (Average) ...........5 000 ceee es ceceule le ll seconds 
Heater-Cathode Voltage: 

Peak value §......', Ue, SEI AE er-OSS oo al mwiiauege x +200 max volts 

EE eerie ee ri ie ee CIID 100 max volts 
Direct Interelectrode Capacitances: 

ria Oe E1ALeytitcal> -- qolitine d- -.. zoe. aiieiee td «rac 1.2 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... ae pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ......... Seis 9 pF 

Class A, Amplifier 
Triode Pentode 
CHARACTERISTICS Connection*. Connection 
ee TT teeth kb oP reeks: 125 50 130 volts 
Grid No. 3 (Suppressor Grid) ............0.-6... Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .............-.. — 125 125 volts 
Grid-No.1 (Control-Grid) Voltage ............... —20 0 —20 volts 
@eapiuestion Wactor .°*..... 0.00... seek, 5 —_ — 
Plate Resistance (Approx.) ...........00.000-0- — — 18000 ohms 
PE MRMIGCOMGUCTAIIG, be. ool hones Fu Sos ewaidle Searels drare'escanarc — — 7000 umhos 
EN oa sy Suh oi ai d Soh a ne wok ck — 4708 45 mA 
Peres Current ........... ne Fe lela — 288 1.5 mA 
Grid-No.1 Voltage (Approx.) for plate current 
Re oe lis vce ls es A - — — —32 volts 


* Grid No.2 connected to plate. 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


Pl ee amvompiy, Voltage...) 2. i oc oe 770 volts 
Peak Positive-Pulse Plate Voltage# ............................., 6500 volts 
Peak Negative-Pulse Plate Voltage ............................... —1500 volts 
DC Grid-No.3 Voltage4 ............ co lbpataty, Gah ee hE dhe sche oe acs 75 volts 
PINTO IZ IV OMAGOMR GS. occ cn cvnconvvcc crs pilevdeccccccus 220 volts 
Pretarte- ING. VOlta pen rm Po ck wiasdeo araisfoen OF ib eon eccs cc tcccs —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage .......................... —330 volts 
P Caremunode "Chrrrentiyen,. gi) bs, arrolee weg on amet... 850 mA 
Average Cathode Current ....................... Diprchaeee ebie ; ieee a hs 245 mA 
BE a hii o's ol was a diarkoleds caches Sawn a Pyrenees 17 watts 
Sridse.c Inpuwioge. 10 719. Ja TYGRO. Of ASlal.... |. Rear cays 3.5 watts 
Bulb Temperature (At hottest point) .............................. 240 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for grid-No.1-resistor-bias operation .. 2.2 megohms 


“In this service, a positive voltage may be applied to grid No.3 to minimize “snivets”” -inter- 
ference ; a typical value for this voltage is 30 volts. 


7 A bias resistor or other means is required to protect the tube in absence of excitation. 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds), 


DUAL TRIODE— 
BEAM POWER TUBE 23Z9 


Duodecar type used in combined vertical-deflection- 
. oscillator and vertical-deflection-amplifier applications 
in television receivers. Outlines section, 8B; requires 
| duodecar 12-contact’ socket. Heater: volts (ac/dc), oo 
12GZ amperes, 0.45; average warm-up time, 11 seconds; 
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maximum heater-cathode volts, +200 peak, 100 average. 
; Class A, Amplifier 


Triode Triode Beam Power 

CHARACTERISTICS Unit No.1 Unit No.2 Unit “hie, 
Plate Voltage sei ey eawiewent Ae leks 150 150 45 120 volts 
Grid-No.2 (Screen-Grid) Voltage — — 110 110 volts 
Grid-No.1__ (Control-Grid) Voltage 2 —5 0 —8 volts 
Amplification Faetor .........0:.2... 43 20 — — 
Plate Resistance (Appyrox.) .......... 11000 8500 — 11700 ohms 
Transconductance.. .... . OF. ree 3900 2350 — 7100 #Mohos 
Plate: Ourreritn 2090290), LS ee 5.4 5.5 122 46 mA 
Grid-No.2 >) Current: oo 5 6 iid ber eal oul « « — — 16.5 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate ; 

current of 100 pA .............. -—— —_— _ —25 volts 
Grid Voltage (Approx.) for plate 


eurrent of 10 wA ........ niet BS, ean —5.7 —ll — — volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Triode Triode Beam Power 


‘ : Unit No.1 Unit No.2 Unit 
MAXIMUM RATINGS (Design-Maximum Values) Amplifier Oscillator Amplifier 


Plate “Voltage oO ee Oe, Der) bara 8 330 250 250 volts 


EEA SETS — 2000 volts 
Grid-No.2 OTRO FO ae Ne ee a ide — 200 volts 
Peak Negative-Pulse Grid-No.1 Voltage ........ —400 150 volts 


CC i a a 9 


Gride-No.2 Inputs, Soo Re oe an. rae. ty 
Peak Cathode Current ... 


oe Dvenege ree "eho 0: @) 6 0s 6 ee 6 6 6 € 


Average Cathode Current ....................... — 70 mA 
Bean, Plate Current ooo oss.) A ice 70 — mA 
Average \“Platd sg Current ss, 2 css ec hee 20 — mA 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ...........0....., 0.5 1.0 1.0, megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


24A Refer to chart at end of section. 
24JE6A Refer to type 6JE6A. 
een Refer to chart at end of section, 
25A7GT Refer to chart at end of. section. 
25AC5GT Refer to chart at end of section. 
25AV5GA Refer to type 6AV5GA. 
25AX4GT ‘Refer ty type 6AX4GTB. 
25B5 Refer to chart at end of section. 
25B6G Refer to chart at end of. section, . 
25B8GT . Refer to chart at end of section. 
25BK5 Refer to chart at end of section. 
25BQ6GT Refer to chart at end of section. 
25BQ6GTB/25CU6 Refer to type 6BQ6GTB/6CU6, 
25C5. Refer to type 50C5. 
25C6G Refer to chart at end of section, 
25CAS5 Refer to type 6CA5. 
25CD6GA Refer to chart at end of section. 
25CD6GB Refer to type 6CD6GA. 
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Refer to. type 6BQ6GTB/6CU6.. 25CU6 . 


BEAM POWER TUBE 25DN6 > 
Glass octal type used as horizontal-deflection amplifier 
In television receivers. Outlines section, 21; requires 


octal socket. Vertical tube mounting is preferred but 
horizontal -operation is permissible if pins 1 and 3 are 


5BT in vertical plane. 
Heater Voltage (ac/dc) ............. Bees, Seapets Jd moe eda hs RRL IEE 25 volts 
Prester Currenté. ...... 0.6 ene cu. PO ere ey 5h oy 3. oh oycs tsk cs»: '0) oD ae Retake \ aba Seach. 0.6 ampere 
Heater Warm-up Time (Average) ................ i yr oe Ate be A | th he ie im 1i _. seconds - 
Heater-Cathode Voltage: big hig } 
Peak valie +... .. esecceeene ee: eS iN ew gi a Sia) Sa die ae Nia fad ; 200 max volts 
PRRMACOONRIOE Soe ee Pros Se Pte ei Brees ves eben, NE 100 max volts 
Class A,. Amplifier 
CHARACTERISTICS Ns 
cee oMmseesSs Coenen pion, Mates oi. 50 125 tur volts 
Grid-No.2 (Screen-Grid) Voltage ................ eters 100 125 volts 
Grid-No.1 (Control-Grid) Voltage ......... Be eee weed 0 ——18 volts 
Mu Factor, Grid-No.2 to Grid No.l ........:.......: = 4.3 
Plate Resistance ............ PARKS Seat area eres te er — 4000 ohms 
MP MMMCONGUGLAN CE, 05 a cine. nnn 0 4 eww aeeernnt Ll lt ists —. 9000 umhos 
MpeoeCerrenth!. o.oo Tratiateal sola akan ee thc 2400 70 - mA 
Grid-No.2 Current ............ SY Ne EGY, Torres & 30° we oy, MA 
Grid-No.1 Voltage (Approx.) for plate current of 
ee tre SACRN re oe ey ed -— —36. ~ volts 


These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the ‘tube will not be exceeded. - 


Horizontal-Deflection Amplifier 


For operation in a 525-line, 30-frame system 


DC Plate Voltage .......... Rens a Mernl ng euel sp uoetecuparte sees Ae aOR aaa e ; 700 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) .......:. 66000 volts 
Peak Negative-Pulse Plate Voltage .............ee0lscleeu lll. —1500 volts 
DC Grid-No.2 (Screen-Grid) VOUA GOONS eh ike Merah eel a ee ee 175 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ............ —200 volts 
ee MOUTON MODST TONE ool ei sydesdedee sense eoe ao coce ca: beware. 700 mA 
Average Cathode Current .......... Vato Side pee eevee Veena) OEE, oe é 200 mA 
eG kn ise oic sides viv win ne choad uote . ase 15 watts 
eeeeero ree ee eee Se WOE Re te 3 watts 
Bulb Temperature (At hottest point) .....................0....... 225 °C 


‘MAXIMUM CIRCUIT VALUE 


Grid-No.1-Circuit Resistance .......:.. OD 5. SNK, 8 heer as 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
O Under no circumstances should this absolute value be exceeded. 
7 A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section. ~ 25EC6 


Refer to type 6EH5. ; ‘25EHS5 
BEAM POWER TUBE 255A 


Miniature type used in audio-output stage» of ac/dc 
radio receivers employing series-connected heater 
. strings. Outlines section, 5D; requires miniature 7- 
7CV contact socket. “4 . 


beret Village (ae/de) * 6... ee... ealevers a Vatiy, wae cscs tie. 8 25 x volts 
Heater Current ....... Al ote Cy. See AA. cS Siakatniece Ge ioinre aie erate _ O15". >. . ampere 
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Heater Warm-up Time (Average) .......... aE Bee an ee Ye B57 
Heater-Cathode Voltage: 
Peak “valiie 78 eee ee tis Saks eM O MS Cie kG. stare aoe +200 max 
Average: valhie: (007 S52 eee Cag ae ee eee 100 max 
Direct Interelectrode Capacitances (Approx.) : hs 
Grid =Noil *to Plate. ...2.%./.!..¢- Leelee, 2, Se emnees Ae ale 0.44 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No. 3 .... 12 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 8 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate LN GMSI6 peter, Me iba ote! Ch. ike te chore gue Meartanateee 150 
Grid-No.2 (Sereen-Grid) Voltage 2.00.00... N te, 130_ 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 
PIBLE BU OIDALION oe Vian Seas Stor ee ne ae oP ne B.5 
AGEIGEN G2 LLDGED og M88 ace RO PAE Ne ROA RAGE ee ana oe SA 1.1 
Bulb’ Temperatiire (at’-hottest- point). -oeer-cceooeoeelovedeonoetcs 220 
TYPICAL OPERATION AND CHARACTERISTICS 
Pilate Vols ieigtite se ee ke, sake) ee gt ae ae se 110 
GeId-NO.2 pp NOMBEE acct cee a, EE Ee 110 
Grid- No.l: Voltage. c..'o.. Seis wane eed eee ee ee —7.5 
Peak AF Grid-No.1 Voltage . s@jiiiqent. ..A. eactti coco!) likes —7.5 
Plate Resistance! “(A pproxi) Hak TO. © Oe... . euhee .. Lins 13000 
PPAMSCUMAUGHANCE Fons. nwa ass et as cl. AR | ee ee 6400 
Aéro-Signal Pidter Cikrenty elinyeek yi coos ose a os see lees 43 
Maximum-Signal Plate Current ........0...0cceeccccceces eel lll., 45 
Zéro-Signal Grid-No.2) Current 1 o)isscccccsccnescss ss, RAO hein 3.8 
Maximum-Signal Grid-No.2 Current .......................0...., 7.3 
Effective s Load *Resistance=....i.cceencovencdenace ach bless ccacdh 2500 
Total Harmonie Distortion’ ........6.0cceccececeescce. ee ee an 7 
Maximum-Signal Power Output ....6c.cccccceecccccccceccceuccce 1.6 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias” operation? - [02070 SS) PS2 oF Ase So) FeNR No bens 0.1 
For cuathode-bias operation ....................2.....000L 0.5 
Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for class ABi amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
Plate Voltame cise en edness cues sam eqns s GEM Jole0-ngiged 110 
PIG-NO.2A VGVER GO 3 sn.s.rasgenase sods Kimsiealy nin Pees LAD TOT ee. 110 
Grid-No.1 Voltage teeta ene ATULIE TES, SEA. bayein 2 ats —8 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ......................., 14.4 
Zero-Signal Plate Current ............. ca does ¥osten stair cri) AA RROUED es RAPS 82 
Maximum-Signal Plate. Current. .... .ealiew, isin iets, eke 88 
Zeto-Signal -Grid-No.2° Current <ic 2 By gntons “dues elena dao, 7.2 
Maximum-Signal Grid-No.2 Current ..........00000cceee eee 12.5 
Effective Load -Resistance (Plate-to-plate) ...................0., 4500 
Total Harmonie Distortion ............... it ssa Seta anne + ctceke cage dcvone 2.6 
Maximum-Signal Power Output ................. rate shetty SL Aan 2.9 
MAXIMUM CIRCUIT VALUES 
- Grid-No.1-Circuit Resistance: 
Wome fixcdsies operation ii es sake Rs lene. ee 0.1 
For” cathode-bias ‘operation (7 ee eT 0.5 
2516 Refer to chart at end of section. 
25L6GT ) Refer to chart at end of section. 
25N6G . Refer to chart at end section. 
25W4GT . Refer to chart at end section. 
25Y5 ; Refer to chart at end section, 
2525 | Refer to chart at end of section. 
2526 | | 
Refer to chart at end section, 
-25Z6GT : “ 
26 a ‘Refer to chart at end of section, 
27 Refer to chart at end section, 


27GB5/PL500 Refer to type 6GB5. 


seconds 


per cent 
watts 


megohm 
megohm 


megohm 
megohm 


! 


he 


TECHNICAL DATA 


Refer to chart at end of section. 


Refer to chart at end of section 
Refer to type 6JS6. 


Refer to chart at end of section. 
Refer to chart at end of section. 


POWER PENTODE 


30 
3] 
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31JS6A 


32 
32ETS 


S32ET5A 


Miniature type used in audio output stage of compact 
ac/de radio receivers, Outlines section, 5D; requires 
miniature 7-contact socket. Heater: volts (ac/dc), 32; 
amperes, 0.1; warm-up time (average), 20 seconds; 


7CV maximum heater-cathode volts, +200 peak, 100 average. 
Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
mee Voltage .................. 
Grid-No.2 (Screen-Grid) Voltage 
Plate Dissipation 
Grid-No.2 Input .......... 
TYPICAL OPERATION AND CHARACTERISTICS 
Plate Voltage ..... 
Grid-No.2 Voltage .......... 
Grid-No.1 (Control-Grid) Voltage 
Peak AF Grid-No.1 Voltage 
Zero-Signal Plate Current 


Load Resistance ........... 
Total Harmonic Distortion 
Maximum-Signal Power Output 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation 


Refer to chart at end of section. 
Refer to chart at end of section. 


CHARACTERISTICS 

Piate *Voltage'.').. ° 2, meeinta vores. 3500 
Grid-No.2 (Screen-Grid) Voltage 130 
Grid-No.1 (Control-Grid) Voltage —— 
Amplification Factor ............ fata fot — 
Plate Resistance (Approx.) .......... — 
aemnervmmictance \ i. ee eee — 
Plate Current — 


PUVIS 28 2 0 8 6 ee bee 68 8 ee ae 


Pat ee @ Kise 6 @ 6 ee 6 86 8 e 


Grid-No.1 Voltage (Approx.) for plate 
Current Ol EP rmA’). .:.... 2. «eee > —60 


7 Grid No.2 tied to plate 


60 
130 


ee ai §*) Tene Sie e” SEB me 19 M1 oelne) (ede er 8) bee! is\ te (ol igi; 6:0 seis) w.6: 6,6) 6 e616 cbt ee 


WEE SOW STEM eRe RON be etre eee (een me wearer Se Cee ere 
SP EV e/a eHle. '¢: SK Skeid son's mitoy elie lexis! -a..84e) er, 0) <6: jo: ehei.on oye), sfondne 
PSL OL ESO. SAO AOL A wish wu. Um ie Me, (8) <8 18y WIIG UO BOLO. Le! €, 4.8) B) Crider 
ae We OMS NONE RSie! “sing! Toler aiFob Sve s ap herke) e Wyad, Wialieh we KeW Cana’ ce: fo 
Paes, eu er teris ie) Ss! ib! ets 6h awike, eek enelis -@ eileselua ereoeitwio: “oi Wiesel ene 
#18 0) ee) © 's ile Gaede ke © © 6 éip {sieves 16. % aike © eis) We felevte: o's} o o..0. Me tb i ee oie 
OTN GE Baie Sena 6. Te! eile Phe e) aes Us @itele le 6 Nene el 6) Wey le We 


Siemon sy eh W [ey iw ley 6, eke eh aol Oh eh ai ey bie) SW gw. Oe WR IS Then 6. Bee 


DIODE—BEAM POWER TUBE 


Duodecar type used in television receiver applications. 
The diode unit is used for damper service and the 
beam power unit for horizontal-deflection amplifier 
service. Outlines section, 15A; requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 33.6; amperes, 
0.45; warm-up time, 11 seconds; maximum _heater- 
cathode volts, +200 peak, 100 average. 


Beam Power Unit as Class A, Amplifier 


Pentode Connection 


150 volts 
130 volts 
5.4 watts 
1.2 watts 
110 volts 
110 volts 
—7.5 volts 
Ted volts 
30 mA 
2.8 mA 
21500 ohms 
5500 umhos 
2800 ohms 
10 per cent 
2 watts 
0.5 megohm 
0.1 megohm 
32L7GT 


33 


33GT7 


Triodet 
Connection 
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Beam Power Unit as Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum: Ratings) 


F late* VOBAgS ppm. ot en a ts cag ae 400 volts 
Peak Positive-Pulse Plate Vohage# ) samen ts oe Re 3500 volts 
Peak Negative-Pulse Plate VOlAw es. 5. Sestak echsic ses Ue pee as hee 0 volts 
Grid-No.2 Noiige Onthuls. sasar, rid et er Wat lee hee eee 150 volts 
DC Grid-No:1. DC Voltage, Negative-bias waluentt, s diala: ter, dea wl —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ecules he ee — 330 volts 
Average Cathode: Current... ..,... 109%, Fa PO ot! 140 m 
Peak; Cathodes Current, py uioen ae vutpinon sulmhia: ocseiun. oo 490 mA 
Plate Dissipation ey... LAS Ga. . oo i ee 9 watts 
Grid-Nev2, € Input fe. ee Mee eet oe Ere aroma aA Pamtesl «ta 2.5 watts 
MAXIMUM CIRCUIT VALUE 

Grid-No,1-Cineuit Resistance 90... c2f eon. apd's Dgnn ee ummuns chacssaiad 1 megohm 


* A bias resistor or other means is required to protect the tube in absence of excitation, 


Damper Service—Diode Unit 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) | | 
Peak: Inverse! Plate "Voltagew cia ys isos is iP cae cge ue eels 2500 volts 


Peak Plate’ Current’) 0000... 5.0 em SEROAECEIRS. Pe VO Re ok 8 750 mA 
Bvernee rs Welds Current is dis4 ais 2h (ko. deen tape aes open lee 125 mA 
* Plate Dissipation’, e200). es ca Ye fits 3.5 watts 
Heater-Cathode Voltage: 
eae Vali WET A AMEE | yy vais Saat y ee a aN g +200 —2506 volts 
AV ETARE “Vg tihe lh LS Shen LR, ca Vian kets +100 —400 volts 
Bulb Temperature (at hottest point) +i seid ew Pees e ec dee bad be cts 220 a 


Tube Voltage Drop for plate current of 250 mA ................ : 21 volts , 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


33GY7  DIODE—BEAM POWER TUBE 


Duodecar type used as combined damper diode and 
horizontal-deflection amplifier in television receivers. 
Outlines section, 15A; requires duodecar 12-contact 
socket. Heater: volts (ac/dc), 33.6; amperes, 0.45; 
warm-up time (average), 11 seconds. 


Beam Power Unit as Class A, Amplifier 


ne ae ee ae dats Triode* 
CHARACTERISTICS Seite § ». Pentode Connection —~ Connection 
Plate. Voltate’ WAG Oe 5000 60 130 130 volts 
Grid-No.2 (Screen-Grid) Voltage ..___. 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage |. |* = 0 —22.5 —22.5 volts 
Amplification Factor ................. — —_ — 4 ; 
Plate Resistance CADDEOXS) oo eas a — — 10000 - ohms 
Transeonductance ...,.0............, — — 6500 - oo “zmhos 
Plate Curgehiticd.. cmwtivain RE. os 3208 48 -— mA 
Grid-NG_ Ze waitent. os ho ee ow — 228 nee a) — mA 
Grid-No.1 Voltage (Approx.) for plate ; : 
mA —_ volts 


current of. Ui mA wes. sclaceciwan..t —80 Ti —40 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. ne, 


Beam Power Unit as Horizontal-Deflection Amplifier . 


. For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC Plate Supply Voltage Tas DMN as ea Og. oa a tae8, OW 400 volts 
Peak Positive-Pulse Plate Voltage# (1111)..0000° 27007 A ig date 5000 On AES 

; Peak Negative-Pulse Platé"Voltage* . 00.2. 8s oc che, BNP al siete att 0 volts 

'- DC*Grid-No.2 Voltage ....).........: PE Reh aie RAP eA ee 150 - volts 

~, DEMGrid-Noiy Voltage. ti ... HET be ears ‘ry es —55 a volts 

_ Beak Negative-Pulse Grid-No.1 Voltage 11.0200 11117777110" Seige aie ts BE a tae 

Peak .Cathode Current -..,.,..... Cates ae bed. bee ele Ere rat ) Ba ' 540 mA” 
Awerdige Cathode Current Qa) tei, Me eee 155 mA 


Plate Dissinationh @20%- oc 62k cl. #9 ‘o0 aetna eis afiiectwrede «\b ‘ 9 Watts — 


—) —— 


TECHNICAL’ DATA: 


Grid-No.2 Input By esa aie, wo) -@: tee eee eereeeeoseneseoeereveseeevers beta: o 
Heater-Cathode Voltage: ay ' 
Demmowate lei... Poe tT Pe ai ati lites eh TG ope an rch Aw £200. 
Average value ..>...... Seen. Lakerontwod, ue. Fat ¢ Pad. BRON E eet : 100 
. MAXIMUM CIRCUIT. VALUE: EH Ne ; 
Grid-No.1-Circuit Resistance ......5........0.0-0005- Ay ise, i Re a 1 


# Pulse duration must not exceed 15% of a horizontal’ scanning cycle (10 microseconds). 


7 A bias resistor or other means is required to protect the tube in absence of excitation. 


MAXIMUM RATINGS ( 
Peak Inverse Plate Voltage# 
Peak. Plate Current: 


Plate Dissipation 


Damper Service (Diode Unit) 


Design-Maximum Values) 


Heater-Cathode: Voltage: 


CHARACTERISTICS, Instantaneous Value 


SAAS POMS MSE... 4200 volts 

Drtvemenen fe Ree tenants fix et ie hia wee yin! ony 810" “mA 

RM FABREOUTPONY So re ee Se ee ee ae 135 mA 
ace, eh at PANERA A ARE. Ca Ree ab hl hd 7 LP Py SORA ER, JOR. 3.8 watts 

aR 4 aga ity hard supa aba +4200 —4200 volts 

; et ROE RE oe eas ne etite te ANE Tce, BAe Be +100 —4005 9 volts 
.Bulb Temperature (At hottest DOIN) ee frswryows. ft SHES a's ey ee F 200 °C 
Tube Voltage Drop for plate current of 250 LOW Sal aR SME a om ars 21 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


BEAM POWER TUBE 213 V6 : 
Duodecar type used as_ horizontal-deflection amplifier 


in television receivers. Outlines section, 15B; requires 
duodecar 12-contact socket. Type 21JV6 is identical 


12FK with type 33J V6 except for heater ratings. 
213 V6 333 V6 

UMM UCE HV Olt ae AC/ De) coach ocscnsceosececosecsececchocecece.eceeree 21 33 
MRE C ON a cs abepsreuck eg tpcensavscénesereamrerovtnecepccaas 0.45 0.3 
Heater Warm-up Time Be ea 54) ee eee ne ‘ 11 11 
Heater-Cathode Voltage: Hanaeat 

UN «Pa ct SF WN coop pusososenarevecisereecncice, +200 max +200 max 

POMC MMBC, 555, 5 GE. a sk ocean ec cc cc eeu 100 max 100 max» 

Class A, Amplifier 
CHARACTERISTICS 
Triodee 
; ‘ Connection Pentode Connection 

Biante, Voltage .... 6c cocorer orient 130 5000 60 130 
Grid No.3 (Suppressor Grid) ........ Connected to cathode at socket. 
Grid-No.2 (Screen-Grid) Voltage .... 130 130 130 130 
Grid-No.1 (Control-Grid) Voltage —20 — 0 —20 
Plate Resistance (Approx.) .......... — _— — 11000 
Transconductance = ives. orsres seek, — — —_ 9100 
ames Ourrent 6) ee LO ote ocd rn _— 410 50 
Grid-No.1 Current ......... Bs hate te — — 24 1.75 
Grid-No.1 Voltage (Approx.) for plate 

eurrent of 1 mA. |, )0° 72129 2b e — —66 = —33 


Amplification Factor’ .......... 0.0805 4.7 =, — — 
* Grid No.2 tied to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system. 
MAXIMUM RATINGS (Design-Maximum . Values) 


DC Plate Supply. Voltage (abc fetes nero a bch wr ee NA RR 70 
Peak Positive-Pulse Plate Voltage# ......... ae ae ae anaes 6000 
Peak Negative-Pulse Plate Voltage .............00cccceccue eee. —1500 
mer aree-NO.8. Voltage *\~2-S2 0 Ch STA are ey 70 
Cees MatAR Os 6 ek aces cc COR ANE BOOB RE. oe o ode oo 220 
DC Grid-No.1 Voltage, Negative-bias value ...................... —55 
Peak Negative-Pulse Grid-No.1’° Voltage ........................ —33 
Sm Re MIMOGe CUPTERE |. ooo eS ook ee oon a Sea wag vdeeldac eee tne 230 
Peak Cathode, (Cusrerity .bicg. dn cbucsls od. eed... ccc eds cec eee 800 
INNER Sit skin in by ws ko wald'ad's odoin badeoekan 18 
IIR DAD Sie ee a sg as ; 3.5 


424 ; RCA RECEIVING TUBE MANUAL 


MAXIMUM CIRCUIT VALUE . 
Grid-No.1-Circuit Resistance ....... GMa ORR > te ae. Sete 1 megohm 


# Pulse duration must not. exceed 16% of.a horizontal scanning cycle (10 microseconds). 
*“* A bias resistor or other means is required to protect the tube in absence of excitation. 


34 Refer to chart at end of section. 
34GD5 Refer to chart at end of section. 


34GD5A | BEAM POWER TUBE 


Miniature type used in audio output stages of compact 
ac/de radio receivers. Outlines section, 5D; requires 
miniature 7-contact socket. Heater: volts (ac/dc), 34; 
amperes (0.1; warm-up time, 20 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Rl@lGgeY OL BRE Unter 2.6 seen a Ute aianakire cates 150 volts 
Grid-No.2. (Sereen-Grid) Voltage’; 00/00... 002 3200 eee 130 volts 
Grid-No.1. (Control-Grid) Voltage: 
Rega ve ise VANE to nao ass nce ee eat ees oe ee —db0 volts 
Positive-bias value Re at oR acc yin RN armen a iol Wan Ecorse 0 volts 
Plate Dissipation Ort gehen PMs se erin RUN s) carey aveest. MRAM, ke ieiede  WE lan Ohana 5 watts 
Grid-No24dnput............, MULE. Saas phate lo 1.1 watts 
Bulb Temperature (At hottest DOMDCS Toeac sees oe ees ee 250 # 
TYPICAL OPERATION AND CHARACTERISTICS 
Mate sVoltige .nolinga. asailiul). .2saviesos .aoleimelad.i.. 110 volts 
SOONG 2 1 SUAS: wigs We RE a an mae ge 110 volts 
Grid-No.PwVoltages!'>, Pi Tate, p22 Sel EY * —7.5 volts 
Peak AF Grid-No.1 Moltarero a. oi, 3S 2 EEE acte® Rite | 7.5 volts 
Zevo-Oignal Plate Carrent,-. co 3i,u'dengtosc.s. + aas ssl. tee oe. 35 mA 
sero-Signal /CPMeN 6.2 CUPRRIE oo s eke  e 3 mA 
Plate Resistance (Approx.) . rs eae: dence aNaaayUikn ge conned ee raKeR ass acacechatee cal 13000 ohms 
aeansconguctante eh ee ee eeeeS Spier es 5700 Lmhos 
Load Resistance i ee i eee ae 2500 ohms 
Total Harmonic Distortion ...................... Rb g® RR ee ae 10 per cent 
Maximum-Signal Power ODO os sessment ee 14 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation ........... ageless jars e kareeaee ae has et a 0.1 megohm 
For cathode-bias operation ..................000000 0.5 megohm 
“ow 
oO 
ee 
st) 
© 
w 
wt 
Ow 
a 
© = 
[| aa 
oat: ; 
ws 
rr) 
& 
= 
ae) 
5 9) 50 - 100 50 = 5 200 
; ‘PLATE VOLTS 92CS-I0779T 
35 ; Refer to chart at end of section. 
35A5 Refer to chart at end of section. 
35B5 Refer to chart at end of section, 
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BEAM POWER TUBE 35C5_ 


Miniature type used in output stage of compact, ac/dc 
radio receivers. Outlines section, 5D; requires miniature 
7-contact socket. This tube, like other power-handling 
tubes, should be adequately ventilated. Except for ter- 
minal connections and Slightly higher ratings, type 
35C5 is equivalent in performance to miniature type 
35B5 and, within its maximum ratings, to glass octal 


7CV type 35L6GT. 

eet BR ONARE (86 /de) ren eae Oe naa castes ine eto ake 35 volts 
Heater Current ..... AS MALES, |, BS Ge. OO ARR. SOIR chet ERR, . SOS 0.15 ampere 
Heater-Cathode Voltage: 

tetera. oe. tee eet... hs ke +200 mex volts 

myerage’ value! FU Sora h en 20 . Baby, Jone “Soe | 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid No.1 to Plate ........... REIN, RDA: AR. Sara a Aaa, Geek din 0.6 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ..._ 12 pF 


Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... +) pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


ENE SE as acd pT TTT eee OE On ee 150 volts 
reeee.2. (Sereen-Grid). Voltage. +. 355 si seh 4 o/s he oo kn kc ee, 130 volts 
Plate Dissipation giales lege ip tel Aue re eens’ dive ana ear éo ee SRR TT ee. ene 5.2 watts 
pereom Inputyase. Migido-swovrid. od? ci. soitectd goo, fy 1g! watts 
Bulb Temperature (At hottest point) TASES EONS RSM APNE ERE 250 °C 
TYPICAL OPERATION 

pee voltage’ YS. U2) AO 2908 2OSTINY L0M-brve Jan? ei 110 volis 
ER MEM Se a IS Sig ick 6 cues doen oo We Ye ns ee 110 volts 
Grid-No.1 (Control-Grid) Voltage ....................06.......... —7.5 volts 
Peete AP, Grid-No.1 Voltage 00.026. ekki cok ome eek 7.5 volts 
Zero-Signal Plate Current .......................... Nevaeh Ruthenians 40 mA 
maximum-Signal Plate Current. .... 0.0... .0.6. cc meuecceee seu. 41 mA 
Zero-Signal Grid-No.2 Current g 3 mA 
Maximum-Signal Grid-No.2 Current ............00.ccceeccucecuen 7 mA 
peer mesisiance (Approx.) ....).........5... 00. tll 13000 ohms 
mipmermnauctanres 2. .)....008..6998. COON. OS. Seo ee 5800 prnhos 
Load Resistance ......:.. eh Secaire, «ER RO Ee G5 ROR Hs oie AC eee 2500° ohms 
JOteigetarmonic Distortion 2... me 8 ese ee le OR re ’ 10 per cent 
Maximum-Signal Power Output ........... 00... cee ceeeececceeeee 1.6 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
0.1 megohm 
For cathode-bias operation ................... A ASEH. BOE i 0.5 megohm 


| TYPE 35C5 
| PENTODE CONNECTION 
GRID-No. 2 VOLTS «110 


MILLIAMPERES 


0 100 . 200 300 400 
PLATE VOLTS "928 -63I2TI 
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Installation, and Application 


Thé"35-yolt heater is designed to operate under the normal conditions 
of line-voltage variation without materially affecting the performance or 
serviceability of the 85C5. For operation of the 35C5 in series with other 
types having 0.15-ampere rating, the current in the heater circuit should 
be adjusted-to 0.15.ampere for the normal supply voltage. 

_- Ina series-heater circuit of the “dce-power line” type employing sev- 
eral 0.15-ampere types and one or two 35C5s, the heater(s) of the 35C5(s) 
should be placed on the positive side of the line. Under these conditions, 
heater-cathode voltage of the 35C5 must not exceed the value given under 
maximum ratings. In a series-heater circuit of the “universal” type em- 
ploying rectifier tube 35W4, one or two 35C5s and several 0.15-ampere 
types, it is recommended that the heater(s) of the 35C5(s) be placed in 
the circuit so that the higher values of heater-cathode bias. will be im- 
pressed on the 35C5(s) rather than on the other 0.15-ampere types. This is 
accomplished by arranging the 35C5(s) on the side of the supply line which - 
is connected to the cathode of the, rectifier, i.e., the positive terminal of the 
rectified voltage supply. Between this side of the line and the 35C5(s), any 
necessary auxiliary resistance and the heater of the 35W4 are connected 
in series. 

As a power amplifier (class A:), the 35C5 is recommended for use either 
singly or in push-pull. combination in the power-output stage of ac/de re- 
ceivers. The operating values shown under typical operation have been de- 
termined on the basis that grid-No.1 current does not flow during any part 
of the input cycle. 


35DZ8 . Refer to chart at end: of section. 


35EH5 POWER PENTODE 


Miniature type used in the audio output stage of radio 
and television receivers and. in phonographs. Outlines 
section, 5D; requires miniature 7-contact socket. 


Heater: Voltage (ac/dc) |...) 7¥er, SAO... . 1.4. bee 
Heater. Current )s;..f.29 1; 7.0 path othe tT A ee 


| Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate. Voltage 0. Puede se fg ide wd, LP pememy bhe $e 150 volts 
Grid-No,2' (Screen-Gridy” Voltawe 7. gree enc ee eh 1380 volts 
Grid-No.1_ (Contrel-Grid) Voltage, Positive-bias value“. Yc? 0 volts 
Plate Dissipation’ .) J. 1. 3.Sic) aha Met Mie ode MLAS. |. 5 watts 
Grid-No.2) Input <1. . Ajmniah. cee SOURS CO ROa SR Hu ee rosary, a, inn), SMe 1.75 watts 
Bulb Temperature (At hottest poren 2 1 So i eat A en oO CR 225 : 
TYPICAL OPERATION We 

Plate Supply Voltage eo or oe ad ee el Sates li 

Grid-No.2 Supply Vous rer. col etre me ee tt bts 
Cathode-Bias “Resistor oc. ideas neces tue de AM sheet, We, MAE 62 ohms 
Penk) AW) Grid-Na.L Voltage Hs. Shklds sian oe Ae Be 3 volts 
Zero-Signal x Bates Current 4.416 0.4. Wedins vant eta ah Sa 32 mA 
Maximum-Signal Plate Current .....................000 et? a mA 
“ero-Signal’ Grid-No.2 Current, 00. occ sssacsnes eases cck. ce 12 mA 


MeeMrCAI DATA VOSA AR Te “ah gab 


Plate Resistance (Approx.) ..........ce0ceee spare tater Gstea ca ere 14000 ohms * 
Transconductance .............e cece eens 19) ie 0” See 3000, . . ,gsmhos 
en TL areee banat x ities. 2, Pt dew cacy a eye seporipgin- << we aren“ pe ates sae Oe ; 3000... ~ . ohms 
Total Harmonic Distortion ..... Rhee re BE Patella. . bids it otal ta’. ae : g per cent 
Maximum-Signal Power Output .............. cc ee eens qe 1.2 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation: .. i... see) healed einen on Sane peavaye 0.1 megohm 
For cathode-bias operation .......... 2.2.2 et epee eae eeee 0.8 megohm 


TYPE 35EHS 
GRID —No. 2 
VOLTS =115 


PLATE (Ip) OR GRIO—No.2 (Ico) 
MILLIAMPERES 


| 
Z— 
0 50 100 150 200 
PLATE VOLTS 92CS—1055!T 
Refer to chart at end of section. 35GL6 


BEAM POWER TUBE 35L6GT 
Glass octal type used in output stage of ac/dc radio 
receivers. Outlines section, 13D; requires octal socket. 


This. type may be supplied with pin No.1 omitted. 
Refer to miniature type 35C5 for installation, appli- 


7AC cation information, and curves. 
Henteri) Voltage (ac/de))leiNs.. OLWe... Ei)... oo Reeerrrrels 35 volts 
PRLS NOL CEO ET 0S 5 We aR ne Sete The aceerer, Ay ein eins Rerwok 0.15 ampere 
Peak tleater-Cathode| Voltage oof ec le ce cw elele nh aale boca e af +90 max volts 
Direct Interelectrode Capacitances (Approx.): 
COSTE TS PM GSE BGM CE eM SA EG a as CS NT Pe OR 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid. No.3 ...... 13 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9.5 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Value) 
ee OLAS Be B Piomdan hs of Aas ere cas Pods abe shewetiens ds 206 volts 
Grid-No.2 (Screen-Grid) ; Voltage (0 fet bee eb ie ain be epee clerele 125 volts 
ModE TERI ACION. ee ein ode ce tien chee co che sucks oe St hiOD Hes. lie. 5. ol sblesiompetnndbatrole anes 8.5 watts 
INO LUT lk, enLatee «ON Ne ads «cle cbbale oS sacle Be akeumate oa 1.0 watt 
TYPICAL OPERATION § Wins _ Fixed Bias Cathode Bias 
Plate Supply Voltage ..........0.000- he: Pie eeubee 110 200 volts 
Grid-No.2 Supply Voltage ........... RIE Ee Se stan 110 125 volts 
Grid-No.1. (Control-Grid) Voltage .................. —7.5 i volts 
Gathode-Bias., Resistor .2.5.5... 62.00 veer ect eneveves 1 — 180 ohms 
Peak Al Grid-No.l Voltage: .. voc ciec cite ceen nn cee 7.5 8 volts 
Zero-Signal Plate Current ........... sce eS a rs ike 40 43 mA 
Maximum-Signal Plate Current ...........6.00000. Al 43 mA 
Zero-Signal Grid-No.2 Current 3 2 mA 
Maximum-Signal Grid-No.2 Current ............... 7 5.5 mA 
Plate “Resistance 0... Peas Ura sh en nie Oe eRe a 14000 34000 ohms 
Mianeeonductanice. oo... oben ccc UPL ok read eeeesis 5800 6100 pmbus 
DRAM MREIELOT CC ion sein henge gend gf binge © tapesiagel® reupypten’ ° Sc asta 2500 5000 ; ohms 
“Total Harmonic Distortion ......... peas Ou la eR bre ays 5; 10 poate. ses per cent 
Maximum-Signal Power Output. ..............06- Fa ta tels 1.5 3.0 watts 
MAXIMUM ‘CIRCUIT VALUES ; oe eet chill aa 8 i 
Grid-No.1-Circuit Resistance: ee en 
om Meeiepins: OMETAUION Ti ofS iil cw wc cet ect aces ssceecees os 0.1 megohm 
For cathode-bias operation ....... 2A See BR Sgt Eee eee rae ‘ 0.5 megohm 
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'® ay 
TH , 
35W4 VACUUM RECTIFIER @ On 
Miniature type used in power supply of ac/dc re- a 
ceivers. Outlines section, 5D; requires miniature 7- mee? \ / DOK 
contact socket. This type is equivalent in performance 
to glass-octal type 35Z5GT. The heater is provided with Ne 
a tap for operation of a panel lamp. 5BQ 
Heater Voltage (ac/dc): r ei 
Entire Heater (pins 3 and 4) ............-e0ee0e 30 32 volts 
Panel Lamp Section (pins 4 and 6) .......... 7.5 5.5 volts 
Heater Current: 
Between Pins 3 and 4 o. 2.0... d0 eos oe Stee oe 6 0.15 — ampere 
Between Pins’S and “6 ovr OPE. oe eb eee he — 0.15 ampere 
Peak Heater-Cathode Voltage .........:ceeeeerercsees Rigid Pho iat i +360 max volts 
* Without panel lamp. A 
** With No.40 or No.47 panel lamp. 
Half-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak Inverse Plate Voltage «16.2.2 Pe oe reo oe we we 360 volts 
Peaks Plate Current ..-. few... aye ce we ce es gene ee ee © alee 660 mA 
Average Output Current: (| No Shunti unt r 6 
: oO unting Resistor ........... m 
With Panel Lamp and | Shunting Resistor .............565 100 mA 
WithonteRamel Lamp... onic cues wuenetedens 2 ele me eee es Bo mie is 110 mA 
Panel-Lamp-Section Voltage: 
When Panel (Gampsakails: ee. wees O.c,. CAPE Pee ae 2 ° 17 volts 


RCA RECEIVING, TUBE MANUAL 


Installation and Application 


OPERATION CHARACTERISTICS 
HALF-WAVE RECTIFIER 


TYPE 35W4 

£.¢=35 VOLTS BETWEEN PINS N&3 &@ 
N24 (NO TAP CONNECTION) 

PLATE VOLTS=I17RMS 

TOTAL EFFECTIVE PLATE-SUPPLY 
IMPEDANCE =15 OHMS 

C=CAPACITOR INPUT TO FILTER 


a thlicte ol ohh ie Lidl deed as Lae 
haa eal net sreaniadalatela’ Ws bY | 
Fe 


OC OUTPUT VOLTS AT INPUT TO FILTER 
° 
oO 


For heater considerations, refer to 
miniature type 35C5. 

With the panel lamp connected as 
shown in the diagram, the drop across 
R and all heaters (with panel lamp) 
should equal 117 volts at 0.15 ampere. 
The shunting resistor R, is required 
when de output current exceeds 60 milli- 
amperes. Values of R, for de output cur- 
rents greater than 60 milliamperes are 
given in tabulated data. 


TYPE 
35W4 


7- ouTpuT 
LINE OTHER 
HEATERS 


) 25 50 75 100 

LOAD MILLIAMPERES \ 

@2CM-O6IST! 
AC Plate-Supply Voltage (rms) ......+s.essee0s 1417. Wi lites We volts 
Filter-Input (Capacitor 5 ...fo0 2 bocce cae comers 40 40 40 40 uF 
Minimum Total Effective Plate-Supply Impedance 15 15 15 15 ohms 
Panel-Lamp Shunting Resistor ................ —- 3800 150 100 ohms 
Average Output Current ............. cece eee 60 70 80 90 mA 


+ No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. 
TYPICAL OPERATION WITHOUT PANEL LAMP 


AC. Plate-Supply Voltage (rms) 
Filter-Input Capacitor 


Minimum Total Effective Plate-Supply Impedance 


Average Output Current ........ : 


oe ee & 6 


ee 


eveee 


se rahe ae Ce ae Riots ent 117 volts 
hele Susthe oter e e tah ater e te eae i 40 u 
Bei ae See Sia talte be 15 ohms 


TECHNICAL DATA 429 
DC Output Voltage at Input to Filter (Approx.): ; 
At half-load current (50 MA) o.oo. eee er cee neuen : 135 wolts 
At full-load current (100 MA) .... 0.6. ccc cw cc ccc cceuescven 120 volts 
Voltage Regulation. (Approx.) : 
Half-load to full-load current ....0........cccsleccvccccccvcece “16 volts 
MAXIMUM CIRCUIT VALUES ; 
Panel-Lamp Shunting Resistor :* 
TOUS TOAD 0) 8 BG oe etereve ne Reheat 800 ohms 
For de output current of Sat) -., ory. Wingeaeresdlbelindy SVAN Rees Paar ae ie iets 400 ohms 
DOT WATS CULL Ae teRe oe kc ee ~ 250 ohms 
* Required when de output current is greater than 60 milliamperes. 
Refer to chart at end of section. 35Y4 
Refer to chart at end of section. 35Z3 
Refer to chart at end of section. 35Z4GT 


Pp 
(s) 


HALF-WAVE 
VACUUM RECTIFIER 


35Z5GT 


Glass octal type used in power supply of ac/de re- 


ceivers. The heater is provided with a tap for opera- 
tion of a panel lamp. Outlines section, 13D; requires 


TYPICAL OPERATION WITHOUT PANEL LAMP? 
AC Plate-Supply Voltage (rms) 
Filter-Input Capacitor 
Minimum Total Effective Plate-Supply Impedance .. 15 
Average Output Current 
DC Output Voltage at Input to Filter 


Ce | 


Sr a) Se ee 6 6 0) 6 8 60 0 0 60 le Sitio Nee Wy (he @ 


Cer 


At half-load current) (50 mA} 
At full-load current (100 mA) 


Voltage Regulaton (Approx.): 


Half-load to full-load current 


Pip 6 6. ¥ oll ee Wiel e @ ale 


0 dus Gg Bl Se wee we 8 


ee 


MAXIMUM CIRCUIT VALUES 
Panel-Lamp Shunting Resistore: 


For 


ee 


de ouptut current of 80 


eC 


@ Required when de output current is greater than 60 milliamperes. 


OnsC octal socket. This type may be supplied with pin No.1 
NC « omitted. For installation and application considera- 
6AD tions, refer to miniature type 35W4. 
Heater Voltage (ac/dc) : * wk 
; Entire Heater (pins 2 and 7) ........... 0.000 5 35 32 volts 
Panel Lamp Section (pins 2 and 3) .....0..... . 7.5 5.5 volts 
Heater Current: 
Bewecn Thins 2 ANG WR A... he ace ewerawercee 0.15 — ampere 
Betweenor ins srand 7) Mee eo. eo, OR. CER — 0.15 ampere 
Pealctulteater-Cathode Voltage .7. 0.0... cee tweet eee enews page +350 max voits 
* Without panel lamp. 
** With No.40 or No.47 panel Jamp. 
: Half-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 
Beak tnverser ll late. V Oltage Nee ios Mek eel oes cos pied ge ale ew paws eee : 700 volts 
Resk) elate, @ursrenty 2c: Ss. Je SYR. ae . TORR 2 ve eee 600 m 
Average Output Current: eee e ; 5 
i oO unting Resistor °.2.:.256. 03% 60 mA 
With Panel Lamp and { Shunting Resistor ................ 90 mA 
Without ) Panel Lamp’. .°. 0200" Spe hie panei sesueans A Paige octet nua 100 mA. 
Panel-Lamp-Section Voltage (ims): 
Mihen= ©anely) Lamp: Bails) poche in werden? | eta bebe al ad. weds 15 volts 
TYPICAL OPERATION WITH PANEL LAMP} 
AC Plate-Supply Voltage (rms) 117 117 rh tee 117 235 volts 
Filter-Input Capacitor .............. 40 40 40 40 40 pF 
Minimum Total Effective Plate- 
Supply Impedance .............. 15 15 15 15 100 ohms 
Panel-Lamp Shunting Resistor ...... — 300 150 100 — ohms 
Average Output Current ............ 60 70 80 90 60 mA 


- + No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4. 


volts 
pF 
ohms 
mA 


volts 


' volts 


volts 


ohms 
ohms 
obnes 
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36 Refer to chart at end of section. 
eat : “-------- ‘Refer to chart at end-of section. 
:  HALF-WAVE ug 
36AM3B vacuum RECTIFIER 


Miniature type used in power supply of ac/dc ‘re- 


ceivers. This type has a tapped heater so that the. 


- heater section between pins 4 and 6 can be used as a 
limiting resistance in the rectifier plate circuit. This 
heater section is not to be used as a panel-lamp 
shunt: Outlines. section, 5D; requires miniature 7- 
contact socket. 


Heater. Voltage (ac/dc) : oa Vp 4 oh 
Entire ‘ Heater. (Pins > ce a are x bes Mote ee 


3 volts 
Tap Sectfor (Pins 3 and 6): 2.5 baw Oe. Webbe headend. otek 32 volts 
Heater Current (Ping. 3. and: 6 }4i0). G7) Wome. Paes ies wa cs ae an 0.1. - ‘ampere 
Heater Warm-up Time (Average) .......... 0.00 cece ete eee ene 20 seconds 
Heater-Cathode Voltage: 7 ; : ; 
Peak value ........ ot cate Raney oven cer Caine det oe erage ike! ieee OO —3850 max volts 
Average value ........ SORES SE. TES. STAM +100 —350 max volts 
| Half-Wave Rectifier 
MAXIMUM RATINGS (Design- Maximum Values) 
Peak Inverse Plate Voltage PU eA ee Ca NA A SoM eI See a Pe a 365 volts 
Peaku Plates Current Ws ta bh cic cclcnek ete on nus pa Stee Sasi henohe ace 580 mA 
Average OutputgCurrent: sees. oi, che es cae ive cis beens ee Seen Z 82 mA 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 1 : 
AC Plate-Supply Voltage (rms) ...............0.. 120 11T volts 
FittersInput Capacitors 2 Phe... esaserddecescee AO: 40 LU 
Total Effective Plate Supply Resistance ......./..... , See text above 
Average Output? Current «2.004. .45 50%. ote hh ee e's % 15 %5 mA 
DC, Output 3 Voltage 056. vi iiew's o See wees - 0's aie ee AC 118 105 volts 
CHARACTERISTICS . ' 
Tube Voltage Drop for plate current of 150 mA .. 16 20 volts 
37 Refer to chart at end of section, 
338 wi ; Refer to chart at end of section, 


38HE7 . DIODE—BEAM POWER TUBE 


Duodecar type used in television receiver applications. 
The diode unit is used for damper service and the 
beam power unit for horizontal-deflection amplifier 
service. Outlines section, 15D; requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 87.8; amperes, 
0.45; warm-up time, 11 seconds; maximum heater-cath- 
ode volts, +200 peak, 100 average. 


Beam Power Unit As Class A, Amplifier 


CHARACTERISTICS Pentode Connection 


Pilgtere VOlag eras ses a tee a rane ee aie one eee 5000. 50 130 
Grid-No.2 (Screen-Grid) Voltage ..... . 139 130 1380 
Grid-No.1 (Control-Grid) Voltage .... —_ 0 —22 
Plate Resistance (Approx.)........... — — 6200 
Transconductance- ......... 0... . eee. —_ aa 83800 
Blate: Current aie sees wa. Sen adie —_ 450 60 
Grid-No.2 Curren tis’ encase pie ene cet: —_ 40. 2.8 
Grid-No.1 Voltage | eens for plate 

currentof LymAIes, Vise Peta —80 — —3 
Amplification Factor ............. eee — " ip ie: 


“* Grid No.2 tied to plate. | 


Triode** 
Connection 


TECHNICAL DATA ~ | i 431 


Beam Power Unit as Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design- ‘Maximum Ratings) 


Rie ns RARE: TAO AHO’ eg hha 34 560 wolts 
Peak Positive-Pulse Plate Voltage# ............ ccc cee cece ahs 5000 -. wolts 
Peak Negative-Pulse Plate Voltage SEA PS OREO TNS LENG ARTES ae RAN Fae 0 -volts 
TOE OTUNIO. Vo eee ee ee ihe o wane A 150 volts 
DC Grid-No.1 Voltage, Negative-bias valie ..........c.. cece ceee % —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage .............0cceesceccece —-330 volts 
PeEeaee Ve atnode wourrent oo. re ne ek hc oe os es vee oe 230 mA 
PePRECLORINOGe  CUPTENG 2... sides Lille s ae ale Be chic lclehh le «sled Widder’ Gakelhs i 800 mA 
TIE E EON 30s 5 SectuNSS % cas ine «. cieajiun Gh bm, Bec niedehile. } o:4,0.0.090 «is 10 watts 
MERTENS CMUINGUC i Reg as tie cite ee ee Ee aloe ern as Mole ors cae 3.5 watts 


MAXIMUM CIRCUIT VALUE 


-Grid-No.1-Cireuit Resistance ........... De aes Weta once oe shee Sa 1 megohm 


7A bias resistor or other means is required to protect the tube in absence of excitation. 


Damper Service—Diode Unit 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse, Plate Voltage# o.oo uns awassevcwsunanraeyeoue 4200 volts 
Na U GE OEE TO MNED 5 he ae Dain coc sesayaeelicwetgs ve dcLlous acgre'terdeinb ne verse Weel vgide deve se re fo va\ue és 1200 mA 
TAC CPT IALO! COUT VOT ic. 6), si Gis oo 4 kate wise Gipie oe O¥.a pw aeleeenwe ed se 200 mA 
Heater-Cathode Voltage: ; 
Bi NTE ort VN dirwtin ssa = un BUSI “stres o cdoske. o Yok ogous ecceegn al or op or +200 —4200 volts 
BRC HAD CEVA TUM i seca cieslalsss amide soe nia, alee, ose wits naw Beatle +100 —500 volts 
Bulb Temperature (at hottest point) ........ 0... cece ee eee 200 eed > 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA ...............: 21 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


pe DIODE—BEAM POWER TUBE 38HK7 


nc (3) XO) Sep Duodecar type used in television receiver applications. 
The diode unit is used for damper service and the 


Pp Sip beam power unit for horizontal-deflection amplifier 
H H service. Outlines section, 15D; requires duodecar 12- 
12FS - contact socket. 

wientver voliaveriarsGe) 16. 019. 28. SUS. AT OEE ee cece 37.8 GAC volts 
Lele? (Gere A re Ai calouele mals Roa Nsiedoee oi ai oleic usa ate 0.45 ampere 
Heater Warm-up Time (Average)  ..... cc cece eect cee e teens ; 11% ~ = geconds 

Heater-Cathode Voltage: 
aM A TORN elie Gitte sted a4 ch aut. 5 ahs 9 G8 sisi age eave 00s) ae opp ee «88 8 9'8 0% +200 max . volts 


Average \valersoos 10). wile 2G. PS Oe). YAKS . ee MAC RSE é 100 max volts 
Direct Interelectrode Capacitances (Approx.): : 
Diode Unit: 


hide: to “Catnode and Heater ee ira oe oe ales eles 8's .% 10 pF 

Garpsae to. viate and “Heater 6 oc. ube e led ye pape abcess ee 9 pF 

Heater to ;@athode To. 008.26. TRS OS SRO oi oa J acooe ‘ 2 pF 

Beam Power Unit: 

ee en PAE mee i enh wich Sa ints bin OF ss u's ais ao. ‘ 0.38 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 19 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ......... 8 _ pF 

Beam Power Unit as Class A, Amplifier 
Triode** ’ : 

CHARACTERISTICS Connection Pentode Connection 
Reiter VOIAREO — . ok ssc sMs sb ls s Ce ate WS F 130 3500 50 130 volts 
Grid-No.2 (Screen-Grid) Voltage .... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage .... —22 —_ —22 fe volts 
Amplification Factor .......,...%.% A ie AQ ee <4 io | 
Plate Resistance ..2............ ss ene — —_— — 6200 ohms 
Transconductance ......-.... cee eee — — 8800 xumhos 
Ae pO UPTOTIt Fd Ph sc 0le-« suovetae's eels. sue - _— —_ 450 60 m 
Grid-Noz Current’ ©)... .. uh... geo ws _ — 40 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate 

current “of 1 mA ....%5.5. 00000000 _ —66 — —39 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance eee eS O HEHE OHHH HHEHRHHH HE HEHOHRH SEH EEE 1.0 megohm 


** Grid No.2 tied to plate. 
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Beam Power Unit as Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate’: Volta Qe were oc. rae ela Sa De gael GUO RUE oe ee EE on aan ete eden Ere DiaueT eae 500 volts 
Peak’ Positive-Pulse Plate Voltage os. ccc c ce eee cc ca ec e eee 5000 volts 
Peak Negative-Pulse Plate Voltage ............. ea Sora oecats re ees 0 volts 
Grid=No.2 ° Voltaget. . 3... Rees Hee eo A ee todas ees ab 150 volts 
DC Grid-No.1 Voltage, Negative-bias value ..................00008 —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ..........0...--..0 cece —330 volts 
Average” Cathode “Current: s12c0 Fea Re SFP PR Pe oe 230 mA 
Peak Cathode «Current, 2. secre ete ee gee te ag Be 800 mA 
Plater Dissipation jess. foe See MO re eae Re iar a ne meee rence ete 10 watts 
Grid=No;2:, Inputs fie. ee re ete Be ee 3.5 watts 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuits. Resistance. 4. 0.5 cise phcediee es ac isbunn soe anette Pon 1 megohm 


+ A bias resistor or other means is required to protect the tube in absence of excitation. 


Damper Service—Diode Unit 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse®™ Plate? Voltage# ..........<.000 By. SM IRe Oe! 4200 volts 
Peaks Plate Curretitts See FR, Be. Bo nals wtlew sick mack mine eae eae A 1200 mA 
Axexvaceer lateuCurren ty. Miss J... Lene eee bee bee nar emails 200 mA 
Heater-Cathode Voltage: 
Peale Fvalizemp. > pee. PPC R RED ak ae ee aceon eesti +200 —3700 volts 
Average Svalue te rye | AR ooo eck pew chov on nowtectsns +100 —500 volts 
Bulb Temperature (At hottest point) .............ccccecccsecccce 200 °C 
CHARACTERISTICS, instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .................. 16 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
39/44 Refer to chart at end of section. 
40 Refer to chart at end of section. 
Al | Refer to chart at end of section. 
42 Refer to chart at end of section. 
43 Refer to chart at end of section. 
45 Refer to chart at end of section. 
45Z3 Refer to chart at end of section. 
45Z5GT Refer to chart at end of section. 
46 Refer to chart at end of section. 
47 Refer to chart at end of section. 
48 Refer to chart at end of section. 
49 Refer to chart at end of section. 
50 Refer to chart at end of section. 
50A5 Refer to chart at end of section. 


50B5 BEAM POWER TUBE 


Miniature type used in output stage of compact ac/dc 
receivers, Outlines section, 5D; requires miniature 7- 
contact socket. Except for basing arrangement, type 
50B5 is identical with miniature type 50C5. 
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30C5 


q BEAM POWER TUBE 17C5, 25C5 


Miniature type used in output stage of compact, ac/dc 
radio receivers. Outlines section, 5D; requires minia- 
ture 7-contact socket. This tube, like other power-han- 
dling tubes, should be adequately ventilated. Within its 
maximum ratings, type 50C5 is equivalent in perform- 
ance to glass octal type 50L6GT. Types 17C5 and 
25C5 are identical with type 50C5 except for heater 
ratings. 


17C5 25C5 50C5 

Heater Voltage (ac/dc) ...............006 des 16.8 25 50 volts 
eteater yOurrent jiu. Daarexwis fl. Ged low. Ae 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Average) .......... 11 — — seconds 
Heater-Cathode Voltage: 

Peak. valuennicas. wi. cseiber. gel. he oy +200 max +200 max =200 max volts 

AN ETA Ci VAIUC. 24.50.0020 Ve, Sis, PON Cull, 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

Sereno. Witter Blate ‘fii. be Pl es, LA OTE ote, 10%: 0.6 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 13 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ....... s 8.5 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


ns Sen tk ae eA ee ee ee ees 150 volts 
Grid-No.2 (Screen-Grid) Voltage ............... 0.0.0... cee eee eee 130 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate Dissipation ............. cohen iamioaiciychas CREA Ky eo iaicu ara ie alee if watts 
era ECM PM ETIVUR COMER tee oe Cue a ee ee 1.4 watts 
Bulb Temperature (At hottest point) ............. ccc cece ecceees 220 °C 
TYPICAL OPERATION 

POM OLAS ia. . ose cuore othe a ent Ae oe. aceasta wk 120 volts 
RE ENG ENCORE RS Ce i or ey Cah ile Cs io cn ew cee enn 110 volts 
GmdasNow. (Control-Grid) Voltage, of... cc0 elke cece case eccue —8 volts 
eat pati Grid=-Nosl, Voltage oo ccf tere cep e ee cewae pede 8 volts 
Zero-signal “Plate, Current} hh 5cled ea. a. SEE . 49 mA 
Maximume-sienaliy Plate Current. oo. cs. ccc. oc Zan cp ole ecdseloe.e op eut cca’ 50 mA 
Zero-signal “Grid-No.2 Current 30). (As nth ome FIAT, Je ee a Ag mex 4 mA 
Maximum-Signal Grid-No.2 Current .........0 0.0. cc eee ec ec es 8.5 mA 
Peeve WReSIStaNCe (A DPIOX.) oii. ooo. e cin dore ch esendce #2 + wieceup teem eueuen © eso Aner 10000 ohms 
PREAMISCOTIGUCERIICE, ac. on. es re Eo Sie ARM BEES 8g 7500 “mhos 
a eh ial RR ella dR OAR A A a 2500 ohms 
Pim AREMONIC. DIStOLCION =, ais ivsio is 46 hos-ayoke « alerssl clive acd cos # hm lp besa 10 per cent 
Maximum-Signal, Power Output . 22.20.0255 2200. eS ee are 2.3 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: ; 
Met eked DISS VOPeration “Wo... cae poms cwc sews ceaneuccacved 0.1 megohm 

For cathode-bias operation .......... 0... ccc cece cece eee eescees 0.5 megohm 


TYPE 50C5 GRID—No.2 VOLTS=110 
PENTODE CONNECTION 


PLATE MILLIAMPERES (Ip) 
GRID-No.2 MILLIAMPERES (Ico) 


PLATE VOLTS -  92cs-6603T 
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Installation and Application 


The 50-volt heater is designed ‘to operate under the normal conditions of 
line voltage variation without materially affecting the performance or 
serviceability of the 50C5. For operation of the 50C5 in series with other 
types having 0.15-ampere rating, the current in the heater circuit should 
be adjusted to 0.15 ampere for the normal supply voltage. 

In a series-heater circuit of the “de power line” type employing several 
0.15-ampere types and one or two 50C5s, the heater(s) of the 50C5(s) should 
be placed on the positive side of the line. Under these conditions, heater- 
cathode voltage of the 50C5 must not exceed the value given under maximum 
ratings. In a series-heater circuit of the “universal” type employing rectifier 
tube 35W4, one or two 50C5s, and several 0.15-ampere types, it is recom- 
mended that the heater(s) of the 50C5(s) be placed in the circuit so that 
the higher values of heater-cathode bias will be impressed on the 50C5(s) 
rather than on the other 0.15-ampere types. This is accomplished by arrang- 
ing the 50C5(s) on the side of the supply line which is connected to the 
cathode of the rectifier, i.e., the positive terminal of the rectified voltage sup- 
ply. Between this side of the line and the 50C5(s), any necessary auxiliary 
resistance and the heater of the 35W4 are connected in series. 

As a power amplifier (class Ai), the 50C5 is recommended for use either 
singly or in push-pull combination in the power-output stage of “ac/dc” re- 
ceivers. The operating values shown under typical operation have been de- 
termined on the basis that grid-No. 1 current does not flow during any part’ 
of the input cycle. 


50C6G Refer to chart at end of section, 
iy 4 P 
50DC4 HALF-WAVE (4) (5) 
VACUUM RECTIFIER 46) Ou 
Miniature type used in power supply of ac/dc radio Na. 
receivers. The heater is provided with a tap for opera- Cr) 
tion. of a panel lamp. For typical circuit, refer to type nc 
35W4. Outlines section, 5D; requires 7-contact socket. 5BQ 
Heater Voltage (ac/de): sa Palt 4% volts 
~ Entire Heater (Pins 3 and 4) .............55056 50 45 volts 

Panel-Lamp Section (Pins 4 and 6) :...:..3::; 7.5 a dOabd volts. 
Heater Current:. 

Between Pins.:3:-and 4.0... .ccckecuccccecncecs 0.15 oe ! ampere 

Pieeween Pins Bland Go... oc wns sans nescsanccs — 0.15 ampere 
Peak Heater-Cathode Voltage. .. 0... ..c cc cece cece uuvccccvevcuees +330 max volts 
* Without panel lamp. 

** With No.40 or No.47 panel lamp. 
aa Half-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak InVerse Plate Voltage .,...5....00Paa dial oi head oak oe cen 330 volts 
Péak’ Plate Current .Peerriy ic. eee 720 mA 
Average Output Current: No. ‘te 5 M 
i oO unting Resistor ............ 70 m. 

M ith Panel Lamp and | Shunting Resistore .............. 110 mA 

Without. Panel (“Lamp | ..03.. ort teeeig s cle cn ck bac dB A kas 120 mA 
Panel-Lamp-Section Voltage (ims) : 

‘When Panel Lamp” Fails (Or? vervieriewsedcece ace, hot | Me ces 16.5 volts 
TYPICAL OPERATION WITH PANEL LAMP} 

AC Plate-Supply Voltage (rms) ...... ee WC auare St Ff 117 117 volts 
Filter-Input Capacitor ...0.... 7: eye 50° 40 40 40 40 BF 
Minimum Total Effective Plate- 

Supply Impedance .....33 003.00 1b .i,. 15 15 15 ohms 
Panel-Lamp Shunting Resistor ...... 450 200 100 75 ohms 
Average Output Current ............ 10° 80 90 100 mA 
TYPICAL OPERATION WITHOUT PANEL LAMP 
AC Plate-Supply Voltage (rms) ....... cc ccc cc cee cnc ccccacvee 117 volts 
Filter-Input Capacitor .......ecneccrecee chai Wie eienateleuetrie eae Retaieta ae 40 pF 


TECHNICAL 


Minimum Total 
Average Output. 


DATA: . A35 


Effective Plate-Supply Impedance .............. <3 15- ohms 
Current 11@ mA 


DC Output Voltage at Input to Filter (Approx.): _ 
mee Dantetoae eurrent )(O5) MA) i) eel wh eesilstee ge eee ceereteee’ A 13 volts 


At full-load 


UMTCNG ALTAR IE Ne ois ae anne Sn ay ghee ae a eel 110- volts 


Voltage Regulation (Approx.) : 


Half-load to full-load current ......... Wr eats sehr yo" te 20 
4 No.40 or No.47 


e Required when 


volts 


panel lamp used in circuit with capacitor-input filter given under type 385W4, 
de output current is greater than 10 milliamperes. hh 


Refer to type. 6EHD. on : 50EH5 
Refer to chart at end of section. ~ “SOFES © 
Refer to chart, at end of -section. 363 | ' “5OFK5 ~ 


TFZ 
MAXIMUM RATI 


MAXIMUM RATI 


POWER PENTODE 50HC6 


Miniature. type used in the audio-frequency power- 
output stages of radio receivers. Heater is provided 
with a tap for operation of a panel lamp. Outlines 
section, 5D;. requires miniature 7- contact socket. Heater: 
volts (ac/dc), : 50; amperes, 0.15; tap volts (without 
panel lamp), 7; maximum’ “heater-cathode volts, +200 
‘peak, 100 average. 


NGS (Design-Maximum Values) 


RMS Heater-Tap Voltage, when panel lamp fails ............. se 14 , volts 
IAGO NV OGRE MOO de atime tatit t,o UTS, MUSES, APREMR” geb KDR UN TNS "0 Te S 150 volts 
Grid-No.2 seer crid) Voltage eae e bas pes A. < dk: @ send! Reet ait 130° volts 
LORE DES SED ACIONME Nas oy. jie oe OR Ce ee ae Ce ek oS nae cabo 5.5 watts 
MNOS 5 NDE hc ole.) wlelagasioe » 0 ower vlaleyy bye sare APONTE s SQ Le 2 watts 
CHARACTERISTICS 

Plate Supply Voltage .................45. Rh are ee SO Aa Semen) og 110 volts 
fare-No2) Voltage. cine en esse DOSE E UMS ES ERE TE EYE eee ee eis ile Gate = volts 
Peak AF Grid-No.1 Nh ees Grid)- -Voltage »+=ses98r5es2 s2t eee eet 8 volts 
Curmode-Biag HRAnister) . wo lS Hala ow. i becca lees ba wecuene 2 ohms 
Pereemignal Plate» Curyent og vo o,oi6 once nd.n0.0 «0.0 « c.0.6,0c0.0.0ece.ejnseleceieuesnsa ee 42 mA 
Maximum-signaln Plate Current (0.0.6 oo. oss c.0. 6.0.6 .cuus.e eee eee oor 42 os mA 
fero-signal Grid-No.2 Current. views.) Aout camogs.. -agame?:. 11.5 mA 
Maximum-Signal Grid-No.2 Current ................... ro ee 14.5 mA 
Plate Resistance (Approx.) ........... LR PEER eo: Rane he Sr 11000. ohms 
PEA SCONGUCTATICED 1... 0 Si BR Tbe Ul. ok ORS 5 ow oie co o SRD Re WITS See 14600 umhos 
POC MEO ROSAS UA TIC Eid 5 5. osc a ofhah ow ook Paya O80 os duhunsecielendale a oe ied Dee EO 3000 ohms 
Total Harmonic Distortion (Approx.) ................... “5 eeeenerane® 7 per cent 
Maximum-Signals Power Ontput 6.060.566 0 ce cece ee « cetera beicd « Sele 1.4 watts 


POWER PENTODE 50HK6 


Miniature type used in audio-frequency power-output 
stage of radio receivers. Outlines section, 5D; requires 
miniature 7-contact socket. The heater is provided with 
a tap for operation of a panel lamp. Heater: volts 
(ac/dc), 50; amperes, 0.15; tap volts (without panel 
lamp), 7; maximum heater-cathode volts, +200 peak 
100 average. of Td 


Class A, Amplifier 


NGS (Design-Maximum Values) seothert e 
Br re ee be RR IS ae oP Re, a as | - 150%" . volts 


Plate Voltage 

Grid-No.2. (Screen-Grid) Volvage Fi ce Ne owe eNOS ool gl oc eS RENE 13 .. _ volts 
Pinte “Dissipation t-yuc. . B45) baptised bt- ee beds POR Ree renew meses sine 6.5. 29° 855% watts 
COU ESL SUC 8c ODER a ea RE SRR TP UR a Ee mrans ERR ip Sanne gy ae, ee aN ee rer eee 1.1 watts 
RMS Heater-Tap Voltage When Panel Lamp Fails .............. 14 by volts 
TYPICAL OPERATION AND CHARACTERISTICS 

Peco WOLLRT Cn hob Ant Skies beni tate loth butte ost obel pin be fo dese goa c S ee 110 2 volts 
Area LUCA Oame VCSEL SES Ch cet ed Mayra ANT, abe ale ow! © os iin Miseneoleehnvoveisonswmeiicny Li volts 
Grid-No.1l.  (Control-Grid), Voltage oy oo ug oe eee obs obec ee cee —7.6 volts 
Resk Ar Grid-Norml' Voltages Coe ee, oa eee cee abe wisle ale aus 7.5 volts 
ceremenal Fister Current... SPYSTIAG. cnc ke sge ypecenevanectees ae mA 


Maximum-Signal Plate (Gurrent I QU 00. ET EOE. Cw cee ee deen “ bo” mA 
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Zero-Signal Grid-No.2 Current ....¢::...0.00c0ee LL ethene nS ee wi hel 4 mA 
Maximum-Signal Grid-No.2 Current .............. 0 shen eertew er AREA A 8.5 mA 
Plate Resistance (Approx.) ....... 0. ccc cce cc ccsececceees eee tree ute 10000 ohms 
Transconductand@ 0) fe isisicesticce cit tite hel te. ee ee ne 7500 pYohos 
Load Resistance .. ......:...:. Halas 2 SSeS ae 2 es ne so 2500 ohms 
Total Harmonic Distortion (Approx.) ............0 cece ele cveves 9 per cent 
Maximum-Signal Power Output .::. 0... ccc ccc cece ec ccccvcvcces . 1.9 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cirecuit Resistance: ia 
For, fixed-biasi .operetion oii! < od. ion Aigles nqaatoe. Mansel. Sees 0.1 megohm 


For cathode-bias OPETRUON 66. .us 14 «as, sloys ok CRs Coe ae ee @.5 megohm 
50L6GT psa 


25L6GT BEAM POWER TUBE 


Glass octal type used in output stage of ac/dc radio 
receivers. Outlines section, 13D; requires octal socket. 
This type may be supplied with pin No.1 omitted. H 


H 
Refer to miniature type 50C5 for installation and ap- 
plication information. Type 25L6GT is identical with Ne: & 
type 50L6GT except for heater ratings. TAC 
25L6GT 50L6GT 
Tleater’*Voltagve (acsdey ee O25 vos, ee hee ae 25 50 volts 
Heater iCutrentiegae BO 52 ee, LA, oe 0.3 0.15 ampere 
Peak Heater-Cathode Voltage ............ ccc ceue +90 max <=+90 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid | No.1 »toi Plate x. ius. ice. 1S 2 0s Thee dee teeeiee 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 15 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9.5 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center. Values) - 
RIMGON MV ONG OS , 2a gi Shr eee th ie ee er A eee Paik ei 200 volts 
) Grid-No.2) (SereensGrid): “Voltage? <5 00 os oa oe ca kee 125 volts 
Peete. Discimation: oo. ocd hee con oe ee Le ee ee 10 watis 
Core @. oe PIDUBE |. ciilic ves eee wee aun: Scetatad 2 tates eeaaeta et linha lomeat 1.26 watts 
TYPICAL OPERATION Fixed Bias Cathode Bias 
pte “Supply? Valte ge said kc cueten Go Gee oe 110 200 volts 
Grid-No.2 Supply Voltage .......... ee eae 110 125 volts 
Grid-No.1 (Control-Grid) Voltage ................... —1.5 -- volts 
Peak AF Grid-No.1 Voltage .....................5% 7.5 8.0 volts 
Cathode-Bias \\Resistoros 4 Wowk), Se. A RA — 180 ohms 
Zero-Signal Plate Current ......... eth caps Dost to RULE antes 49 46 mA 
Maximum-Signal Plate Current .................... 50 47 mA 
Zero-Signal Grid-No.2 Current .............0000408 4 2.2 mA 
Maximum-Signal Grid-No.2 Current ............ 44 10 8.5 mA 
Plate Resistance (Approx.) ...........0cecceee AES 18000 28000 ohms 
Transqoudnatangee 002: 2.08) Al. ot oe on chek tees, cee 8000 8000 pmhos 
Load pResistaricés® ics. Pl. A Re a, eee 2000 4000 ohms 
Total Harmonic Distortion ..............0ccccc cece 10 10 per cent 
Maximum-Signal Power Output ..........0.0..0.0.. 2.1 3.8 watts 
50X6 Refer to chart at end of section. 
50Y6GT Refer to chart at end of section. 
50Y7GT Refer to chart at end of section. 
50Z7G Refer to chart at end of section. 
53 Refer to chart at end of section. 
60FX5 3 Refer to type 12FX5. 
7OL7GT -Refer to chart at end of section. 
75° ee ' Refer to chart at end of section. 
78 ‘Refer to chart at end of section. 
80 : ~ Refer to chart at end of section. 


84/6Z4 Refer to chart at end of section. 


PLATE MILLIAMPERES » 
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Refer to chart at end of section. 117L7GT/M7GT 
Refer to chart atiertd of section, 117N7GT 
Refer to chart at end of section. 117P7GT 
Refer to chart at end of section. | 117Z3 
Refer to chart at end of section. 117Z4GT 
Refer to chart at end of section. 117Z6GT 


SHARP-CUTOFF PENTODE 5879 


Miniature type used as audio amplifier in the input 
stages of medium-gain public-address systems, home 
sound recorders, and audio systems. Outlines section, 
6B; requires miniature 9-contact socket. For operation 
as resistance-coupled amplifier, refer to Resistance- 


9AD Coupled Amplifier section. 
eater Voragem (ac/dc) APPS. oe Ee tare fa reg 2. othe 6.3 volts 
lvengere | CGM gotcha Se ee ene, Sy area ane © ce Bee or 0.15 ampere 
Peak \Heater-Cathode, Voltage... 5.2. ccccclle cc cidelsseueusecicveces +100 max volts 
Direct Interelectrode Capacitances: 
Pentode Connection: 

eM EIVOs MLOp PENA m2). meh. cede ct ee ce bee yada vescoaveave 0.11 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... Oey, pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 2.4 pF 

Triode Connection* : ; J 

Me AGE OD su LOy ALC) vipat osc. a igies galore olaigios er Koiveee eee eee ues 1.4 pF 

Grid No.1 to Cathode and Heater ................ cc cece ewes 1.4 pF 

ince sto @athode ‘and ‘Heater: | oo... ..... 5 scp ones cnonsseierpapeu we avdceurcone « 3 0.85 pF 
%* Grid No.2 and grid No.3 connected to plate. 

Class A, Amplifier 
Triode Pentode 

MAXIMUM RATINGS (Design-Maximum Values) Connection* Connection 
EER MN ICG R IE colluy cassie esl ce ay alelae a se eiehuas Mroenai’ 275 330 volts 
Grid-No.2 (Screen-Grid) Voltage ........ — See curve page 96 
Grid-No.2 Supply Voltage .............. — 330 volts 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias value ..............0% —55 —55 volts 

Positive-bias value ..........c0.e cece 0 0 volts 
ET UP MPEPISSIDACION: no ccs cosntin ve icidl’s © suc cs veo ees LF 1.25 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts 0.25 watt 


For grid-No.2 voltages between 165 


n 


| | 


See curve page 96 


TYPE 5879 
TRIODE CONNECTION 


TYPE 5879 GRID—No. 2 VOLTS=I00 
PENTODE CONNECTION BEND sho: 3 VOLTS=0 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 


Q 100 200 300 400 
PLATE VOLTS 92CS-7446T PLATE VOLTS 92CS-74397 
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CHARACTERISTICS 
Plate ’Voltagé= eee ri Oi, Bee oy ees : 100 250 250 volts 
Grid N@gSae fas Bo 8 bes BS — — Connected to cathode at socket 
Grid-No.2 Voltage. Cae ae eae a ae ea ae — — 100 volts 
Grid-No.1 Voltage ............ ck eee ee: —3 —8s —3 volts 
Amplification .-Factor ......... 00.000 cee 21 21 — 
Plate Resistance’ (Approx.) .........:.. 0.017 0.0137 2 : megohms 
Transconductance .......0....c cece eens 1240 1530 1000 pmhos 
Plate.« Cutpentriy. Sache Wika seo es 2:2 5.5 1.8 a, mA 
Grid-No.2 “@urrent ...................0 — — 0.4 mA 
Grid-No.1 Voltage (Approx.) for rine 

current, oF lO mA 0. ce ee ems os —_ —8 ‘ volts 
MAXIMUM CIRCUIT VALUE ‘ s 
Grid-No.t-Civentt ) Resistance: <i. cedics set n ad cues qe ees eame ewe . 2.2 megohms 


* Grid No.2 and grid No.3 connected to plate. 


588i - ‘BEAM POWER TUBE 


Glass octal type used in the output stages of radio 
receivers and high-fidelity audio amplifiers. Outlines 
section, 29M; requires octal socket. For typical opera- 
tion as push-pull class A:, class AB: (within maximum 
ratings), and class AB. amplifier, and for curves of 
average plate characteristics, refer to type 6L6GC. 
Heater: volts (ac/dc), 6.3; amperes, 0.9; maximum 
heater-cathode volts, +200 peak. 


Class A, Amplifier 


Triode Pentode 


MAXIMUM RATINGS (Design-Center Values) Connection* Connection 
Plate: [Voltage? 1a. a 8 Se Ee EE EE ee 400 400 volts 
Grid-No.2 (Screen-Grid) Voltage .................. —_— 400 volts 
Pilates cOrsipatione ns os), cee ek eee tee a te ae eee ee 26 23 watts 
GEIGENG: 2 LDU ete, Ge eee Rat SOT ine ON EP aan oh pele aye — 3 watts 
TYPICAL OPERATION AND CHARACTERISTICS : 
Bilstes Voltage... airtccs, Cee ee eae ete et eee, 250 300 250 350 volts 
Grid-N6. 2) AV Oltares 0 ac. uh ce ee ee ee cae Se oo a 250 250 volts 
Grid-No.1 (Control-Grid) Voltage ................. —18 —20 -—14 —18 volts 
Peak AF Grid-No.1]. Voltage ......... 0.0.0. ccc eee 18 20 14 18 volts 
Zero-Signal -Plate Current, ). 0.5.0.5. 0c ee cle eee 52 78 756 9 68 posse > mA 
Maximum-Signal Plate Current ..................6. 58 85 80 65 mA 
Zero-Signal. Grid-No.2 Current .................02% — — 4.3 2.0 mA 
Maximum-Signal Grid-No.2 Current ............... — a 7.6 8.5 mA 
A MDI CAtION VA CtOM. ae ait ant n cit Sete eee oe Skee eae 8 —_ —_— 
Plate Resistance (AppYrox.) ...........-ec eee ee eenee on — 30000 48000 ohms 
“Transconductanceess (on hy sas seh e ls Metts elo hooks 5250 — 6100 5200 pmbhos 
Load Resistance 50.) ete est he oe tes Wace oar ee 4000 4000 2500 4200 ohms 
Total Harmonic Distortion ............... eee eee ee 6 5.5 10 13 per cent 
Maximum-Signal Power Output ................06: 1.4 1.8 6.7 11.3 watts 
MAXIMUM CIRCUIT VALUES : 
Grid-No.1-Cireuit Resistance: 

ForeGxed-biss ODeETatON 055. aie ae hog Oe 6 ks Vo ps mea ae 0.1 megohm 

For cathode-bias operation»... ...cc cc ee eee eee eee et te weees 0:5 megohm 


* Grid No.2 connected to plate. 


6973 BEAM POWER TUBE 


Miniature type used as power amplifier in. compact 
high-fidelity audio equipment. Outlines section, 6G; re- 
quires miniature 9- as socket. 


Heater Voltage (ac/de) © 


rr ry 


Heaté® Carrent:.... 3... 2S ele Bi eh Oe ORE. (og CORN EB “ampere. 
Heater-Cathode Voltage: ba 
POR Av BW. 66h ea Si cd io ok es Be ce’, Oks cian dole +200 max volts 


Average value ..... Scie Wait Biae ardvavel uiaatareielees Bie; eae ba ERNIE isne ater e 100 max volts 


TECHNICAL DATA 


PLATE MILLIAMPERES 


Direct Interelectrode Capacitances: 


MUO ee CON ae LAC HO weicseclisi we als cho ee, wl geno 6 ox ecewdbhuelitts: «Ys a, SE Sikes 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 

Plate to Cathode. Heater, Grid No:2, and Grid No.3 ....... 3 6 

Class A, Amplifier 
CHARACTERISTICS 
Rotem olLager ys iti Cn iiek. jam. faa wes Bh es nee on oa 6 eee oi, 4 250 
Grid-No.2. (Screen-Grid) Voltage ..... 0... ccc ccc eee cee ee eee ee 250 
Grid-No.1 (Control-Grid) Voltage .. 0... 02... ccc ccc ccc cee cece eles —15 
Pateeervesistancey (APPPOX.) «cc ec ns Shieicl ss = Gio dls vs wai iliye © opvrarbensbabs 73000. 
DRNM I ENCN IEICE ATI CO Se ces cas aise ce, c s0ib)'s, hs EUAN E ovjerial hielo ss Sado RIS ow iv slo colaus A800 
Rene eu rrent ray fc T Oro er? CR OT OR, LOT Sed. 46 
Ganieivor2 a@urrenty (fakes eRe SOL ae. bc RD ES 3.5 
Grid-No.1 Voltage (Approx.) for plate current of 100 wA ........ —AQ 
Push-Pull Class AB, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Pate me violtavey s.r. nicl. wobond od. dom. dare. bese. Woes Pee BOTT AAD 
GLIdeNG:. 2 , VOlLaveninas..298. ROTA ¢ Bee ere OHA ROSIE. Ben POUT TET 330 
PERE MMT SOTA LION grees ete re ok IN ENS Oe van siete aie’ @ GlQDEES @ ere ele elo abe 2 
Grid-No.2 Input .......... Wa bat Crk cel Oe eee Coe Boke 8 acre: 0D, oh gay 
Bulb Temperature (At hottest point) ...... we OE Spigda/ghOne ees 250-4, +3 


TYPICAL OPERATION (Values are for two tubes) 


Fixed Bias Cathode Bias 
Plate Supply Voltage .............. 250 3850 400 300 = 819. 
Grid-No.2 Supply Voltage ............ 250 280 290 3990 310 
Grid-No.1l Voltage ...... 0... cieeele —15 —22 —25 — — 
Cathode-Bias Resistor ............... — — — 230. «270 
Peak AF Grid-No.1-to- 

Grid-No.1 Voltage ............00: 30 44 50 48 55 
Zero-Signal Plate Current .......... 92 58 50 80 TT 
Maximum-Signal Plate Current ...... 105 106 107 96 92 
Zero-Signal Grid-No.2 Current: ....... q 3.5 2.5 6 5 
Maximum-Signal Grid-No.2 Current .. 16 igs Sea Mesa d 14 14 
Effective Load Resistance 

(Plate=LOeDlave) na. gh cenes «eras oy Be ewts 8000. 7500 8000 5500. 60090 
Total Harmonic Distortion .......... 2 1.5 2 , 2 4 
Maximum-Signal Power Output ...... 12.5 20 24 15 1T 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Mat tI XCO=DIAS, OPCTACION «pd. ' aereiaps ciwim «wre saree rebar etenstste ana Slated «'s Rs 0.5 

WO) CALNORe=DIAS ; OPCLVATION YG & . onoroks «, ssapazeys 00.8 areyytouins ayn st Foie oe feyerelere « 1 


TYPE 6973 


TYPE 6973 


GRID-No.| WITH Ec, AS VARIABLE 


0.4 max 
i) 


megohm 
megohm 


GRID—No. 2 VOLTS=250 | 


VOLTS 20 
WITH ECo AS 


VARIABLE 


PLATE (Ip) OR GRID=No.2 (Ico) 
MILLIAMPERES 


Age aman mo. 92CS- 9380TI 


Push-Pull Class AB, Amplifier 


PLATE VOLTS 


92CS-9389T 


Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 


MAXIMUM RATINGS (Design-Maximum Values) 


Plate and Grid-No.2 Supply Voltage .........cccce ccc ceescvvvne 410 
SMIEPMBE UIE SETSATIOU oh, 600s Ne ca 6. os Bev RSE ic Soeiekllo oh aa bie 6 ctaallaastet er euene estates 12 
Pee OeSMmeTOTIGR 5, oo boc ok Cone ohh or o elm obs vs o 5 ee ccoctcc mur dhe o 1.75 
Bolb Temperature (At hottest. point) ....0... 06252500 eo oe alin’ hee $ 250 
TYPICAL OPERATION (Values are for two tubes) Fixed Bias 

BRteEOUODLY VOIace re aloe etek ee ee wis a ele yess o's 375 370 
ai-No.2 Supply Voltave 00 fo oils oe ee cease sy # 
Grid-No.1 Voltagee ....... 3 Slag 2 pas 2 ees ae a Pog Wy a 2 —33.5 — 


volts 
watts 
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Cathode-Bias Resistor ..........: ee Ve eee Tay ae —_— ~~, 355 chms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ........... 67 62 . volts 
Zero-Signal Cathode Current ...................... 62 74, mA 
Maximum-Signal Cathode Current .................. 95 84 mA 
Effective Load Resistance (Plate-to-plate) .......... , 12500 13000 ohms 
Total Harmonie Distortion ................0..c0005 1.5 he per cent 
Maximum-Signal Power Output .............00c0008 18.5 15 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Cireuit Resistanee: 
For fixed-bias operation «2. .5 25.066 505 ccc che bbcddcucccccdcece 0.1 megohm 
For cathode-bias operation 2.0... ).6.0000 ccc bce ceccccucucuccs 1 megohm 


* Obtained from taps on the, primary winding of the output transformer. The taps are located 
on each side of the center tap (B+) so as to apply 50 per cent of the plate signal voltage to 
grid No.2 of each output tube. 


# Obtained from taps on the primary winding of the output transformer. The taps are located 
on each side of the center tap (B+) so as to supply 43 per cent of the plate signal voltage to 
grid No.2 of each output tube. : 


¢ The type of input-coupling network used should not introduce too much resistance in the 
grid-No.1 circuit. Transformer- or impedance-coupling devices are recommended. 


7025 HIGH-MU TWIN TRIODE 


Miniature type used as phase inverter or resistance- 
coupled amplifier in high-quality, high-fidelity audio 
amplifiers. Outlines section, 6B; requires miniature 7- 
contact socket. This type is identical with miniature 
type 12AX7A except that it has a controlled equiva- 
lent noise and hum characteristic. For operation as 
resistance-coupled amplifier, refer to Resistance- 
Coupled Amplifier section. 


EQUIVALENT-NOISE AND HUM VOLTAGE REFERENCED TO GRID (Each Unit) 


Average Value (rms)} ............. » Me on Ae olan ty Se 2 1.8 pv 
Maximum Value (rms)e .......... ig he Rese RES bh oreo Rae q pV 


+ Measured in ‘“‘true rms’? units under following conditions: heater volts (ac), 6.3 (parallel 
connection) ; center tap of heater transformer connected to ground: plate supply volts, 250; 
plate load resistor, 2700 ohms; cathode-bypass eapacitor, 100 wF; grid resistor, 0 ohms; and 
amplifier covering frequency range between 25 to 10000 cycles per second. 


¢ Same conidtions as for ‘Average Value” except eathode resistor is unbypassed and grid 
resistor is 0.05 megohm. 


7027 Refer to chart at end of section. 
7027A BEAM POWER TUBE 


Glass octal type used in push-pull power amplifier cir- 
cuits of high-fidelity audio equipment. Outlines section, 
9F; requires octal socket. This tube, like other power- 
handling tubes, should be adequately ventilated. 


Heater” Voltave (ae/dey oo ayg oro Tree «oe es reer reer 6.3 volts 
FIORLOR OU Er Pe ees dra cbal tic Ris tas aio os thie LAL Ose Ss ee 0. ampere 
Heater-Cathode Voltage: 
Peak value ..... OE Se 8, ee and 75 Hey ie © oo see nei +200 max volts 
ACR e? wale ook gas sR ee ee ee 100 max volts 
Direct Interelectrode Capacitances (Approx.): 
Grid No.1. to. Plate «.eititaeed. ..2e (oeodt) Attest | Ree 1.5 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 10 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .:........ 7.5 pF 
Class A, Amplifier 
CHARACTERISTICS . q : 
ated Voltawe OTR, 6-0: Seb. SOR Cae ss kn vb wwk oy wis Paw aly cal 250 volts 
Grid-No.2 (Screen-Grid) Voltage ...........cccc cee ceevbbeeeeeeus 250 volts 
Grid-No.1,) (Control-Grid) «Voltage: ©. <i. « éaaei cts pied deenks cad died —14 volts 
Plate’ Resistance... (Approsahe ccs iddecdiecsssacées dha ataa ieee ain 22500 ohms 
PTANSCONUUCCATOE POON Ase cde i wba Se ahs coos Ee cea eae 6000 Erahos 
Piatesn Current © oo osx ioe eh rs RRO ETL ee ee ee eee ye. mA 


TECHNICAL DATA i , ra -AAL 


Push-Pull Class AB, Amplifier 


MAXIMUM RATINGS (Design- “Maximum Values) : 
MP PTOMEIES. oie coc ce ee ee ee Set OES A Pee - 600 vols. 


RIN OOO ie wav cee Fer ee enw ae ert emeee PIROR Ae 500 volts | 
PAMUPECMOISSIDAUION™ § Hoes ie eee ee ees wees Rs occ reads kas a te 35 watts 
ENR RE MEINE TG ee SS soc. Lajas. oid muslla ern on 8 stlnte ll Ghe loll otos Wo Sable wie lenel ee oe 5 watts 
TYPICAL OPERATION (Values are for two tubes) 
Fixed Bias Cathode Bias 

Plate Supply Voltage ........,....... 400 450 540. 400 380 425 volts 
Grid-No.2 Supply Voltage .......... 300 350 400 300 380 415 volts 
Grid-No.1 ‘Voltage .........0...0000. —25e —30° —38e — —- a volts 
Cathode-Bias Resistor ............... — — 200 180 200 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 50: 60° - 16 57 68.5 86 volts 
Zero-Signal Plate Current .......... 102 95 100 112 138 150 mA 
Maximum-Signal Plate Current ...... 162 194 220 128 170 196 mA 
Zero-Signal Grid-No.2 Current ...... 6 3.4 5 qT 5.6 8 mA 
Maximum-Signal Grid-No.2 Current .. 17 19.2 21.4 16 20 20 mA 
Effective Load Resistance : ‘ ' 

(Plate-to-plate) ............0000. 6600 6000 6500 6600 4500 3800 ohms 
Total Harmonic Distortion: .......... 2 1.5 2 : 2 3.5 4 per cent 
Maximum-Signal Power Output ..... 34 50 76 32 36 44 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation® ....,.........+2258: Aas pile 2 ao, MORI de 0.1 megohm 

For cathode-bias operation ......... 0.2.0. cee eee ee eee eee een 0.5 megohm 


e The type of input coupling network. used should. not introduce too much resistance in the 
grid-No.1 circuit. Transformer- or impedance-coupling devices are recommended. 


Push-Pull Class AB, Amplifier 
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate and .Grid-No.2-Supply Voltage 22.2.0. cbs ce ae eeltie ws sees 600 volts 
EMMONS EOS NTA GLO ss ae eG us. eo daslek cic Sora woes @ bin Ri aie a Ob AuRre bes 35 watts 
COMIN LIE ee eee ee ae re eh pee eee meee roe es aoe 4.5 watts 
TYPICAL OPERATION (Values are for two tubes) 

Piate, Supply Voltawe. 6 2. bcc ttt alot st Mele ell ere Cae wad 410 volts 
RRM ENOL ps SUD DLViiy VOLTARE oo od ow uo ctete ote telete'ele7elote!s7e) evetetele'e'o a aye oie ene ss volts 
PRETO IAS EACOSIS TOR yo, 5 fooins. os, ween 4 cPaterolole ele sola otateleleistaletene eee de Where 220 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 1.0.0.0... 0... 000 ccc eee 68 volts 
Zero-Signal Cathode Current ............ 0... cece eee ese eee ee 134 mA 
Maximum-Signal Cathode Current ......... 0... cee ce ee eee 155 mA 
Effective Load . Resistance (Plate to inte) NSeeNee Pe Mbt os 3. <.¢ vayro,,¢ SE 8000 ohms 
Total Harmonic Distortion ........ Lavi UEI adie lon Sr OS sol MURMER Ms hs ou a) 3 sce hace 1.6 per cent 
Maximum-Signal. Power Output 2.0 icc ioc occ eece bese sn epeee wee 24 watts 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cireuit Resistance, for cathode-bias operation .......... 0.5 megohm 


* Obtained from taps on the primary winding of the output transformer. The taps are located 
on each side of the center tap (B-++) so as_to apply 43 per cent of the plate signal voltage to 


grid No.2 of each output tube. 
TYPE 7O27A 
GRID-No.2 VOLTS< 300 


PLATE MILLIAMPERES 


™ 300 ri 
(6) 
g Pere wo ay air bo 
Vn 8 
400 gu ee 
a200 \o-No! VOLT C\ 
300 32 
ae 
200 32 
- 100 
sa 
100 < 
a | 
a. 


0 100 200 300 400 500 600 700 | 


© 100 200 300'°400 500 600 PLATE VOLTS 92¢8-l0133t 


PLATE VOLTS 92CS-i0132T 
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7189 boast eare POWER Bac 


Miniature type used as power amplifier tube in high- 
fidelity audio equipment. Outlines section, 6G;. requires 
miniature 9- contact socket. 


Heater. Voltage 2... ..6.. 25. Ate Geet Os ee date pe Te eee fe 
Hea ter Current. ght oti tay oe, Saeki ARES slo is oe wae rete 
Peak Heater-Cathode Voltage AONE Cee ae NY en ena POS APA 
Direct Interelectrode Capacitances (Approx.) : Rig: 
Grid, No.1. toe late: cao es se es oA de ss OE ss os | bpnahemeartae ie a 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... ms 
Plate to Cathode, Heater, Grid-No. 2, and Gridg No.3 oe oe. ee 
Grid No.1 to Heater ee ee ee ae 


CHARACTERISTICS eens 
Platex Voltaren ore le let ie a Gee OT ee a aeae ly) 2 Lon: ae 250: volts 
Grid-No.2 (Screen-Grid). Voltage ... 0.0.0.0. c ccc cece eee e ceca eee 250 volts 
Grid-No.1 (Control-Grid) Voltage ......0. 0.0.0. cc cece ect eee eee ceee —T.3 volts 
Mu-Factor, Grid No.2 to Grid: No.l. i.e. ck cee ek ce ciee eu eee eds 19.5 2 
Plate Resistance (Approx) «. os.) .4le.% AiG Bhewiwteahactien. Hoh eee ae 40000. ohms 
Transconduectance 71822 34. Sti. | SH. Ee. «. LES. 5 Ph ate 113006 pmhos 
Bate Camere ha liin cue és utes hae ba snes 6 ois cued cht ah Saks ale oe 48. mA 
Grid-Not2 "Current acy ee ee Ra. ek AA el RPGS. SR ae , 5.5 mA 
Push-Pull Class AB, Amplifier 
: ; Grid-No.2 
Special 
MAXIMUM RATINGS (Design-Center: Values) Connectione 
PistemVoltagearcvcr scree ce i ee itn cmirar cate 400 375 volts 
Grid-No.2 Voltage ..........0... RO son Seton fee ts or 300 ® volts 
Cathode )iCurrent: § es ei aawse. oo eee oes 65 52 76H 2 coe mA 
Palate (Dissina tia wees ss oe iicn tome cet en wie aod any eae 12 12 watts 
Zero-Signal Grid-No.2 Input ......:...........000ce 2 es watts 
Maximum-Signal Grid-No.2 Input ................, b 4 4 watts 
TYPICAL OPERATION (Values are for two tubes) ) 
Plate, Supply. Moltawe gy. 6 < wiicn de diaiterery sim radonsra rete rate ricotedl ears — 375 volts . 
lg teV Olta vee ies cae acts ee ewes he pee 400 — volts 
Grid-No.2 Supply Voltage wutdeas vente ee Merete tatatete a Wee te a= a ; 
Grid-No.2 Vio lite fre et, See a ie oc hog bine eeaaee EO eR ae aice, § hn ieee 300 iw COS volts~ - 
Grid-No.1 Voltage .......... Daal ctadahateblbeteterne eeee>s clans Gites —15.° —_- volts 
CathodesBiass Resistoti ee. o een Geo ee a ee — 220%: ohms 
Peak AF Grid-No.1 Voltage i. 02... euec dae desnmgees 14.8 | Ky og volts 
Zero“Signals Plate Current ‘<*3 tgeuc PPR, Sarat - 16 om VO mA 
Maximum-Signal Plate Current ..............0c000. 105 81 mA 
Zero-Signal Grid-No.2 Current ............0 ccc cee 1.6 ° » mA 
Maximum-Signal Grid-No.2’ Current .....0....0..05.. 25 e mA 
Effective Load Resistance (Plate-to-plate) .......... 8000 11000 ohms 
Total Harmonic Distortion ......... Be RRP PES Oh cP Ca 3 per cent 
Maximum-Signal Power Output .............eceeces 24 16.5 watts 
_ MAXIMUM. CIRCUIT VALUES 4% . _ Fixed Bias Cathode Bias. 
Grid-No.1-Circuit Resistance AE a de ecutti aes a a ke Ma 3 0.3 Yb megohm . 


® Grid No.2 of exch tube connected to tap on plate winding of output transformer. 


® Obtained from taps on primary winding of the output transformer. The taps are located on 
each side of the center-tap (B+) so as to supply 43 per cent of the plate signal voltage to 
grid No.2 of each output tube. 


MEDIUM-MU TRIODE— | 
7199 SHARP-CUTOFF PENTODE 


Miniature type used in high-quality, high-fidelity audio 
_ equipment, particularly in phase splitters, tone-control 
amplifiers, and high- -gain voltage amplifiers, Outlines 
section, 6B; requires miniature 9-contact socket. For 
operation as resistance-coupled amplifier, refer to Re- 
- sistance-Coupled Amplifier section. In direct-coupled 
voltage-amplifier phase- splitter circuits, the pentode 
unit should drive the triode unit. 


PLATE MILLIAMPERES 


TECHNICAL DATA 9 ss 443 


Heater Voltage (ac/dc) .....5..cccccscceccces Richer eels eValmintotsier eine ie /alate ? volts 
EN Ok. en» Lice: «bey + hervwed css wat «vmtiastle ssscc ses eile 0.45 w “ ampere 
Heater-Cathode Voltage: 
NRTA MDE i SM ooo cae. 5 (eles Pal ON days the oe aie SEG c Wile suis ace wala +200 max volts 
cyey. SN -E CTR Eras a aasea me A Meu aa elapmeRD1 Py 100 max volts 
Direct Interelectrode Capacitances: .~ 
Triode Unit:. my 
para to Plates pn get fiat den Wi PN gird acted get ° 2 pF 
Grid to-Cathode and Heater ............. SOO asd Ascosttas ie Unt aes ae : 2.3 pF 
Plate;to-Cathode and Heater, .. 4.5. . 4 sie< bovis oiceiwsraam «parkas ede’ 8 0.3 pF 
Pentode Unit: 
Celia eNOwM.tomiate .. .74UFRS. . MASOIE IA. “TOPLLILEIR. | OMe é 0.06 max pF 
Grid .No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal” Shield ........... we onael ere deo ita alle ial sion cao vear ec, SueMeul J 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Peer MUMS NEON Yi ec Mh Th in os elec ess aa ew elece ck 6. aieakte ep meetin: 2 pr 
EQUIVALENT-NOISE AND HUM VOLTAGE REFERENCED TO GRID 
Triode Unit Pentode Unit 
Mean Value, (TMS) ee eee. abia anced 10+ 85¢ = LV 
eee v aite (rrvis) fe ccs AE PIV RS 1507 100¢ LV 


yj Measured in “‘true rms” units under the following conditions: heater volts (ac), 6.3; center 
tap of heater transformer connected to ground; plate-supply volts, 250; plate load resistor, 
0.1 megohm; cathode resistor, 1500 ohms; grid resistor, 0.05 megohm; and amplifier covering 
frequency range between 25 and 10000 cycles per second. 


¢Same conditions as for triode unit except: grid-No.2 supply volts, 250; grid-No.2 resistor, 
0.33 megohm; grid-No.2-bypass capacitor, 0.22 uF; cathode resistor, 1200 ohms; and grid-No.1 
resistor, 0.05 megohm. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 

PCM OMARC UO ww un ete eben w vee ete se 330 330 volts 
Grid-No.2 (Screen-Grid) Voltage ...............04.. — See curve page 96 
Grid-No.2, Supply }Voltage ...c....cccesenersureeveta — 330 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Pete DISSIPATION BGT. os 5 ake os Be em, eave ale ON & 2.4 3 watts 


Grid-No.2 Input: 


For grid-No.2 voltages .up to 165 volts .......... — : watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 96 
CHARACTERISTICS 
Triode Unit Pentode Unit 
Tare SupplyVoltage ...0e2. Soe iw in. 2 215 100 220 volts 
Grid=No:2 Supply Voltawe coke ccccwuecsacedwoeee — 50 130 volts 
Warmer VOUALE oc cee oo neh Aeeec a seeaderes —8.5 — _— volts 
MWatnode-Bias Resistor. 4. 0!s Wecie b lenc ool eleigw oe nee — 1000 62 ohms 
PeIMPICAION PaACtOr os le ee eee ct eae kn 17 —_ — 
Plate Resistance (Approx.) ...... 0.0000. e eee eee » 0.0081 1 0.4 megohm 
PEAMSCOMAUCtANCE | ee... dh Lew sa. ocean eee alee 2100 1500 7000 pmhos 
Pacem Ourrents)2 > fess... Sa ads. Ue ae. 9 Let 12.5- ' mA 
Beets CECI G oo yiuccp cs 88s gusise fae 5) san rnughiomans Po Mogat'< Oba rer Bat — 0.35 oud mA 
Grid-No.1 Veltage (Approx.) for plate current 
BRB ol Ae TA epee) asloi ty Shi, SUAVE O Reis, Ole Sucve a hank —40 —4 — volts 
MAXIMUM CIRCUIT VALUES Triode Unit Pentode Unit 
Grid-No.1-Circuit Resistance :* 
For fixed-bias operation .2....... 0.0.05. 00ceeee obs 0.5 0.25 megohm 
For cathode-bias operation ..............0.0 0008 iy 1.0 1.0 megohm 


* If either unit is operated at maximum rated conditions, grid-No.1-circuit resistance for both 
units should not exceed the stated value. 


TYPE 7199 
PENTODE UNIT 
GRID-No. 2 VOLTS =130 


TYPE. 7199 
‘TRIODE UNIT 


PLATE (Ip) OR GRID-No,2 (Ico) 
MILLIAMPERES 


QO A too 200 300 400 — (0) 100 200 300 400 
PLATE VOLTS 92CS-9693T PLATE VOLTS 92CS-970IT 
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7247 Refer to chart at end of section. 


7355 POWER PENTODE 


Glass octal type used in the power-output stage of 
high-fidelity audio-frequency amplifier systems. Out- 
lines section, 13F; requires octal socket. Heater: volts 
(ac/dc), 6.8; amperes, 0.8; maximum heater-cathode 
volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


‘PlateRiMGlitawet be Battle Ger. hoa ee uae Gece an Choe wee vases 500 volts 
Grid-No.2 (Sereen-Grid) Voltage 2.20. 00.00 ccc cee ewes ; 400 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value .............. 0 volts 
Average: Cathodes@urrent S'S0mS Ss 0A OTe tee) ee AS, Pek. Pe 100 mA 
Bilate Dissipation "ow. se os ce ds oh OO, A, Pees 18 watts 
DCaGrid-No.24Input « 2%....c8hers. welaqiee itil bie. 2a Teh Bie < 38.5° volts 
TYPICAL OPERATION AND CHARACTERISTICS 

Bat eb aVolea oO tee Mie Ah. ery. ohewtrt ABs ho sore seks habisk crn udo taleoke a te aPaeaee eae col so ton oe 250 volts 
Grid=No: 2g Violtar Oak sn Mcicet 5c Sieve Gucleue seis ie lore Ss ath Beer ales SHA Pan a aA iG 225 volts 
Grid=sNeardsiVioltawe. soi wis c 0:8 wise * Secs ange Oe Rae, + OEt aap our ee ce —15 volts 
Peak AF Grid-No.1 Voltage .......... priphiil A oxtail all rain hopin tite) Bpretee 44 15 volts 
Plate ‘Resistance..(Approx!)5 (i. shore h.... 0... . ais. ARE 1.» 42000 ohms 
‘Teansconductance Mpep ich) .5 . eters ot cin oe Siu nes ahaa aie eaeaen: Gaeta 7600 umhos 
Zero-Signals Blate Currents . 42 bs ass chesece: oaths sR UR ES eee 62 mA 
Maximum Signal Blate’ Current: 8.205 one eee a ese eah eee eee 74 mA 
Zero-Signal Grid-No.2 Current ..../....pieee. apeiron’. eerie 3:2 mA 
Maximum-Signal, Grid-No.2) Current, 0.3. cg oe dss peewee hese o ure 16.5 mA 
TAOAd “RESIS EATICE ee ee eer eae ere hore ene sada costes deve ital oe eames 2500 ohms 
Total Harmonic Distortion (Approx.) ........... 02 cc eect eee eeeees 15 per cent 
Maximum-Signal; Power -Output ........eiow Ooo. bos GAL .cemaeed. 9 watts 
Grid-No.1 Voltage (Approx.) for plate current of 500 wA......... —85 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Morati xed=-DiasMODeYratiOmny ...  ciscs meee ouc.e bo eames se etek chia ee ontyoblecey cen eens 0.3 megohm 
Hor cathode-bias ‘operation “".. S.fue-. 2 ee lok ayaa ueduanonee 1 megohm 


*® Grid-No.2 input may reach 7 watts during peak levels of speech and music signals. 


Push-Pull Class AB, Amplifier 


MAXIMUM RATINGS (Same as for class A: amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Plate RVolta oe he tee Ciparaihe Gite cen see we ee eee 300 400 volts 
GridsNoweVortare Pivbe hornet. coc ee en to het nes 250 300 volts 
Grid-No,),. Voltagpehitie hdl Oa, oes ee es ee —21 —3A4 - volts 
PeakeAF  Grid-NosleVoltave fieslnemescccc sails cet ew nes 42 60 volts 
Zero-Sienal Plate. Current. Niece kinstelay8 cede cocsne sens seyeue one 100 56 mA 
Maximum-Signal Plate Current ...............0c eee 185 175 mA 
Zero-Sigenal Grid-No.2..Currenty.. oo .6 os ems css egos 5.5 38 mA 
Maximum-Signal Grid-No.2 Current ..............0.0.% 24 24 mA 
Effective Load Resistance (Plate-to-plate) .......... 4000 5000 ohms 
Total Harmonie Distortion 7). . 2.062 foes) oe oes 2 6 per cent 
Maximum-Signal-Power Output ..5.....00..ccceeee é 28.5 40 watts 


7408 BEAM POWER TUBE 


Glass octal type used as output amplifier tube in high- 
quality sound systems. Outlines section, 18D; requires 
octal socket. 


Heater Voltage (ac/dc) ........ RFE re | A ae 
Heater Current ..... cert here at meen a Ren 
Heater-Cathode Voltage: 
Peale lu eg FEROS TBO 4 i vlaws cxenecpheve's eso a.0.d's)oic.o SORRM MNES. = aoe MG 
Average value ..........506, Penge ee marr eng Tea ARENA A GONG 125.4 


TECHNICAL DATA : 3 445 


Direct Interelectrode Capacitances: ; 
PEN OMMECO TE IAT. Sc aide se pe wad Madea boo etdadtawandaeenee ‘Ae 0. 


7 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 9 pFr 
Plate to Cathode, Heater, Grid No.2,.and Grid No.3 ....... hells 7.5 | pF 
' Class A, Amplifier 
MAXIMUM RATINGS (Design- -Maximum Values) 
PCIE DU GI, HEN TR a had one eo cw os bw dap how gine ae es 4 350 volts 
Grid-No.2 (Screen-Grid) Voltage .... 00... . ccc cc eee eee ee A 315 volts 
Grid-No.2 Input... 2.0... e eee eee cence Prey acs atats Pape watts 
(ne SEENE yy LW ECPE «gph eeelpeianataattye eae eel Ov edhe a eet il Mei thie 14 watts | 
TYPICAL OPERATION AND CHARACTERISTICS 
eee VOITALE) 2... pp ee eee eee Na eae can Naan ela ta iy 60 250 volts 
aMgeINOrc VOMBRE .... 6 oy. u seine rete. Slow makes 250 250 volts 
Grid-No.1 (Control-Grid) Voltage ...............005 0 —12.5 volts 
meen AY Grid-No:1) Voltage (2000. bel. eee. — Leese volts 
Zero-oiznal ‘Plate. Current ... 6.0... Saadeh cone 100¢ 45 mA 
Maximum-Signal Plate Current ................0008 —— 47 mA 
Zero-Signal Grid-No.2 Current ...............02.008 226 4.5 mA. 
Maximum-Signal Grid-No.2 Current ................ — 7 mA. 
Plate Resistance (Approx.) ..........ccc cee e vec eaes —_ 50000 ohms 
PEAS CONGUMCLATICS ooo. ices 5.0.5 oars. oa teas habe aye 078, bushes Soper ~= 4100 pmhos 
heads Resistance «... foo es A AES. ar hee LAER — 5000 ohms 
Total Harmonic Distortion  . ... . . . eswiere ese de ashe vueceeal s — 7 per cent 
Maximum-Signal Power Output ..............-.00% > —_ 4.5 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Hor trxed=DlAS OPErAtiON | dfs. ccc t cc ue eee eens da 6, ala, eu NS 0.1 megohm. 
POVMCALNOE-DIGS OPeCTAtION .. ou... ce kt ee ec ene wae eweeees 0.5 megohm 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


, SHARP-CUTOFF PENTODE #7543 


Miniature type used in compact audio equipment. Out- 
lines section, 5C; requires miniature 7-contact socket. 
This type is identical with miniature type 6AU6A ex- 


7BK cept that it has a controlled hum characteristic. 
HUM OUTPUT VOLTAGE 
Average Value, (rms, cathode bypassed) .......... 0020. e eee eee I ba Ay millivolts 
- Average Value (rms, cathode unbypassed) .............00----e eee. 0.9¢ millivolt 


+ Measured in “‘true rms”’ units under the following conditions: heater volts (ac), 6.3; center 
tap of heater transformer connected to ground; plate and grid-No.2 supply volts, 250; plate 
load resistor, 0.27 megohm; grid No.3 and internal shield connected to cathode at socket; 
grid-No.2 resistor, 0.68 megohm; grid-No.1 resistor, 0.1 megohm; cathode resistor, 1000 ohms ; 
grid resistor of following stage, 10 megohms; and stage gain, 340. 


® Same conditions as above éxcept that cathode resistor is unbypassed and stage gain is 110. 


Refer to chart at end of section. 7591 


POWER PENTODE = =6©7591A 


Glass octal type used as audio-frequency power-out- 
put tube in high-quality audio applications. Outlines 
‘section, 13D; require octal socket. Heater: volts 
(ac/dc), 6.8; amperes, 0.8; maximum heater-cathode 
volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design- ‘Maximum Values) 


PEO V OLTAQ ONS, iw se otatetatel late “eteteTbte"etateletele le ’ot alerts ‘aletetelete Poke tat Lae NS 550 volts 
Grid-No.2 (Screen-Grid) Voltage sr bTs Pht Wea tef BY osele relly’ « lara Malta st» Teto eyes. 203 440 volts 
MOBCMOGE CUTTENt ©. ow ete lata le eo hele Tele ta te ete le's'ove"e's EMA Mahe tetata ts tee eee 90 i mA 
DEES DISSECTION... <ioues"olGiehelatens at jo%o"oh sie tats lahalb” slelelateidt elele o%ee"e'e"s clone ances 19 watts 


MERIG-INOl2 LINPUG) fo fh ree eater niet ate wales AD on ‘ 3.3¢ waits 
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TYPICAL OPERATION AND CHARACTERISTICS 


Plate ‘Moleqeae o.oo. oh aioe sas oe es oe eee cee. eee : 300 . volts 
Grid-No.2 Voltage ........... 8.400%. bPuld hers. . LL aRAL. DONG, CRS EE tee 300 volts 
Grid-No.1 (Control-Grid). Voltage 0.0.00... 0. ccc cece eee ee eeee  —10 volts 
Peak AE Grid-Noil\ Voltagel eos. eicmne eo Pre Or renner ert 10 volts 
Zero-Signal: Plate Current. ....:. WeUatit 282. SEM. ooo oe 60 mA 
Maximum-Signal Plate Current ..............0.+seeeu+ KERR owas ae ae The LGAa: mA 
Zero-Signal Grid-No.2 Current .....:............. ais aA Te tN & mA’ 
Maximum-Signal Grid-No.2 Current 2.0.0.0... 0000. cece ee eee 15 - mA 
iriode, Amplification: Paétor® "fhe toh ii ee eee | ee ae 16.8 
Eiate: Reststante; (ADDTOS. Foss Ae teins soak ae a eae eo 29000 ohms 
Transconductance o>) S908 ree 0s 2 SPO age hy RDS AR Eley sik a ae aa 10200 - . ppmhos.- 
Load, Resistance ¢!:. petsuire ede seen! Sree. eee Spock 3000 * ohms. 
Total Harmonic Distortion ...... “soni Rae A. chert Gta ve eg eid ls ake ac Rt a ge 13° per cent 
Maximum-Signal Power Output ............. Rete ECCS Pee EE PEM CL e 14. watis 
MAXIMUM CIRCUIT VALUES F 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ............ bP eee ee 0.3 megohm 

For cathode-bias operation ..... BLS ert havea tlh aeaten ML opr cated 2 1 megohm 
¢ Grid-No.2 input may reach 6 watts during peak levels of speech and music signals. 
* Triode connection, grid No.2 connected to plate. 

Push-Pull Class AB, Amplifier 

MAXIMUM RATINGS (Same as for Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) Fixed Bias Cathode Bias. i 
Plate: Supply: Voltage: Fons Reise: ee ee. - 350 A50. 450 “volts 
Grid=No;2) Supply Voltare .2....0.5-5.486-. tL ree 350 400 400 volts 
Grid-No.1 Supply Voltage ooccecc. cece ee ee —15.5 —21 — volts 
Cathode-Bias Resistor : 4) 

(Common to both cathodes) ................ —— oo 200. ohms 
“Peak AF Grid-No.1-to-Grid-No.1 Voltage ...... 31 42 28 volis. 
Zero-Signal, Plate Current .../.....0cl c+ sacs oe. 92 66 82 >mA 
Maximum-Signal Plate Current ................ 2 144 94 mA 
Zero-Signal Grid-No.2 Current .................. 13 9.4 11.5 mA 
Maximum-Signal Grid-No.2 Current ............ 28.6 30 22 mA 
Effective, Load: Resistance (Flate-to-piate); - se ass ..,6600 . 6600 9000 ohms: 
Total ‘Harmonic: Distortion ©: 2.2 00.0.0 0. ee oe ; as 1.5 2 per cent 
Maximium-Signal Power Output ................ 30 A5 . 28 watts 

7695 Refer to chart at end of section. 
7868 POWER PENTODE 


Novar type used in output stages of high-fidelity audio 

amplifiers and radio receivers. Outlines section, 11C or . 
30D; requires novar 9-contact socket. This tube, like 

other power-handling tubes, should be adequately ven- 

tilated. 


Heater Voltage (ae/de)/)%. 098 2204 .hee. calm 2H . ea Re 
Heatern@ erent ys vost oo hol My he ck Sta ea tee edi bic. copes oes es en 
Heater-Cathode Voltage: 
Ga eve EN gg Weitere O28 eras Oni 7 DAU) eee the, A cae a 
Averaye walue..iivn.% ¢.<stwre ss. SOEs. 22 Bre 3s 23 
Direct Interelectrode Capacitances (Approx.) : 
Grid uN Gal Mtoe Plater oS ee Er hye ae a a Slee ie Ape ie Sees, e 
Grid*No.1: to Cathode, Heater, Grid No:2,; and Grid: No.3 ....... 
Plate to Cathode, Heater, Grid’ No.2, and Grid! "(NOS #) oo. Sees « ae 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


BIR CE AVG cies oc ge + acc 5 « RO UES, «Ree EE ue he Ole ce see '550@ volts 
Grid-No.2 (Sereen-Grid) Voltage ..... 00.000. ccc eee es lee AA) - « volts 
Average, Cathode Gurrent aor. . -% fh. . wiwesoress 2 3. dnkiV en): 99 © mA 
PALO.) DYGHIDACION Cac, nis WAC Pb aloic ied Leite ete Site Wie ee ae oe ee 19). watts 
Grid-No.2 ‘Input... 00.2. ORR A a, VS eee ; 08 * watts 
Bulb Temperature (At hottest DONE) ee Awe seh tas! ak as ne eee 240 - °C 
TYPICAL OPERATION AND CHARACTERISTICS ; 

Plate Supply Voltage ......... 0.40.05. irtA heat ey dee ee ey 300 volts 
Grid. No.2 Voltage (ii cane’ ole et re oe oe Pa ae On Cee ah wee 300 volts 
Grid-No.1 (Control-Grid) Voltage ....... 0.0.0 0c ceed ew eee lveees 10. '  -volts 
Peak A RaGrdeNowls Voltage or orc ens chal: coat oe eae 16- volts 
Zero-Signal Plate Current ...... RUS Ite uate Sb Ge date tty PRE ee Oe a: Ser 60 mA 
DMaximum-Signal, Plate Current: oo... .<scas ss deena eauvermbetbeesie 75 mA 
Zero-Signal - Grid-No. Sy ON 62 «| Rae REE rao MEP Uta ate dG LING fer) ‘ 8 mA 


TECHNICAL DATA 


Plate Resistance (Approx.) ...... eave lata lane te rarelOterene a Sieseiatle Reavate es avereie ats 
Transconductance.......... Senda Fade POr TOTS GANG aN SHB REN edie loL MNO Sae IRL ROLE oinincs 
MEMOCEIVEHAIOAG FROSISLANCE ooh. ccc chee nee ads beveccadvberevcenven 
mormitermonic Distortion ...........0ccc ec eee es cevsewcevcepevcs A 
Maximum-Signal Power Output «=o, . 88s... eee ee Male en oe 


“MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
PE MICU=IGS OPCYAtiON, |... <4. +. ews cca e hee cnsaesoagvesieneove 
Morveathode-biaS Operation .......5.cc.ccecarscwcnevaeenvcouwrees 
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29000 ohms 
10200 yMhos 
3000 ohms 
13 per cent 

11 watts 

0.3 megohm 

1 megohm 


® In push-pull circuits where the grid No.2 of each tube is connected to a tap on the plate 
winding of the output transformer, this maximum rating is 440 volts. 


¢ Grid No.2 input may reach 6 watts during peak levels of speech and music signals. 


" -. Push-Pull Class AB, Amplifier 


-MAXIMUM RATINGS (Same as for class Ai amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Fixed Bias 


Plate Supply Voltage .......... 300 350 400 450 
Grid-No.2 Supply Voltage ...... 300 350 350 350 
Grid-No.1 Voltage ............% —12.5 —165.5 —16 —16.5 
. Cathode-Bias Resistor (Common 

to both cathodes) ........... — — —_ — 
Peak AF Grid-No.1-to- 
' Grid-No.1 Voltage ........... 25 31 32 33 
Zero-Signal Plate Current ..... 74 £4 64 60 
Maximum-Signal Plate Current. 116 130 135 142 
- Zero-Signal Grid-No.2 Current . 10 9.5 8 7.2 
Maximum-Signal Grid-No.2 ’ 

USPS SEL a a A ~ 28 32 28 26 
Effective. Load Resistance 

(Plate-to-plate) ............. 6600 6600 6600 6600 
“Total Harmonie Distortion ... 5 2.5 2 2.5 


Maximum-Signal Power Output 24 30 34 38 


2) 


MILLIAMPERES 


PLATE (Ip) OR GRID—No.2 (I¢ 


0 oO 200 300 400 500 -600 
PLATE VOLTS 92CS-llO7T5T 


Push-Pull Class AB, Amplifier 


Cathode 
Bias 

450 450 volts 
-- 409-400 -----~- volts- 
seek — volts 
— 170 ohms 
42, 31 volts 
40 86 mA 
145 94 mA 
5 10 mA 
30 20 mA 
6600 10000 ohms 
Dai 2 per cent 
44 28 watts 


Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer* 


MAXIMUM RATINGS (Same as for class Ai amplifier) 


TYPICAL OPERATION (Values are for two tubes) Fixed Bias Cathode Bias 
PPrlate-Supply—Voltare-— 05 ree a eee 400 A425 volts 
Grid-No.2 Supply Voltage ........... 0.0... cee ee eee i * * volts 
EMME EW TAO a ow coy ea orincarunenav ccaoueigorreurewmy armmentonrria é —20.5 — volts 
Cathode-Bias Resistor (Common to both cathodes) .. — 185 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ............ 41 42 volts 
Zero-Signal Plate Current ................ccce sees 60 88 mA 
Maximum-Signal Plate Current ..................65 115 100 mA 
~ Zero-Signal Grid-No.2 Current .......:......eee00e8 8 12 mA 
Maximum-Signal Grid-No.2 Current .......,........ 18> 16 mA 
Effective Load Resistance (Plate-to-plate) .......... 6600 6600 ohms 
Total Harmonic Distortion ...................0000. 2.5 3.5 per cent 
Maximum-Signal Power Output .................-5. 23 ral watts 


~ * Grid No.2 supply voltage is obtained from taps on the primary winding of the output trans- 
former. The taps are located on each side of the center tap (B+) so as to apply 50 per cent 


of the plate signal voltage to the grid No.2 ofeach output, tube. 


Refer to chart at end of section. 


EM84/6FG6 
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RCA Types for 


Key to Chart: Type numbers shown in light face 
are discontinued types. Outline numbers refer to 
diagrams shown in the Outlines section later in 


RCA Out- Basing Heater or Use 
Name line Dia- Filament (F) Values to right give operat- 
Type gram Volts Amperes ing conditions and character- 


istics for indicated typical use 
— SS ete ee ee eee 


0274 Full-Wave Gas Rectifier 2A 4R —— a Rectifier 

0746 Full-Wave Gas Rectifier 29D 4R —— ed Rectifier 

1A4P Remote-Cutoff Pentode 248 4M 2.0F 0.06 Class A Amplifier 
1A5GT Power Pentode 13D 6X 1.4F 0.05 Class A Amplifier 

1A6 Pentagrid Converter 24B 6L 2.0F 0.06 Converter 
1A7GT Pentagrid Converter 14A 72 1.4F 0.05 Converter 

1AD5 Sharp-Cutoff Pentode 295A 8CP —s:1.25F 0.04 Class A Amplifier 

1AX?2 Half-Wave Rectifier 7A 9Y 1.4F 0.65 Pulsed Rectifier in TV Receivers 
1B3GT Half-Wave Rectifier 14E 3C 1.25F 0.2 Pulsed Rectifier in TV Receivers 
1B4P Sharp-Cutoff Pentode 24B 4M AN) 0.06 Class A Amplifier 

1B5/ Twin Diode—Medium-Mu Triode 22 or 6M 2.0F 0.06  Triode Unit as Class A Amplifier 
25S | 13H | 

1B7GT Pentagrid Converter 14A 7214 0.10 Converter 

1C05GT Power Pentode 13D 6X 1.4F 0.10 Glass A Amplifier 

1C6 Pentagrid Converter 24B 6L 2.0F 0.12 Converter 

1C7G Pentagrid Converter 23 12 2.0F 0.12 Converter 

1D5GP Remote-Cutoff Pentode 23 5Y 2.0F 0.06 Class A Amplifier 
1D5GT Remote-Cutoff Tetrode 23 SR 2.0F 0.06 Class A Amplifier 

1D7G Pentagrid Converter 23 1p 4 2.0F 0.06 Converter 


/ 
Pentode Unit as Class A 


1D8GT  Diode-Triode-Power Pentode  14A = 8AY._——«L.AF 0.10 - oe a 
| : Triode Unit as Class A 
Amplifier 
1DN5 Diode—Semiremote-Cutoff Pentode 5C 6BW s14F 0.5 Pentode Unit as Class A 
- Amplifier. 


? , i 


Replacement Use 


the Manual (see Table of Contents on inside front 
cover). Basing diagrams are included in numeri- 
cal-alphabetical order at the end of the chart. 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- 
Cathode Screen  Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put 
Volts Volts mA mA Ohms Micromhos Ohms Watts 


Starting-Supply Voltage per Piate, 300 min. peak volts 


DC Output Current, 75 max., 30 min. mA 


Starting-Supply Voltage per Plate, 300 min. peak volts 


DC Output Current, 75 max., 30 min. mA 


Max. Peak Plate Inverse Volts, 330 
Max. Peak Plate mA, 5 


For other characteristics, refer to Type 1D5GP 


Peak Plate Current, 200 max. mA 
DC Output Voitage, 300 max. volts. 
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RCA 
Type 


024 


Peak Plate Current, 200 max. mA 
DC Output Voltage, 300 max. volts. 
Max. DC Output mA, 0.5 

Max. Peak Heater-Cathode Voits, 140 


85 — 4.5V 85 0.7 a5 300000 800 25000 0.100 
90 — 4.5V 90 ste 4.0 300000 850 25000 0.115 
135 — 3V 6755 2:5 ee 400000 Anode-Grid (2): 180 max. voits 
180 — 3V Oyo et 1.3 500000 2.3 mA Oscillator-Grid (1) Resistor. 
Anode-Grid (2): 90 volts, 1.2 mA 
90 OV 45 Oar 0.6 600000 Oscillator-Grid (1) Resistor, 0.2 MQ 
Conversion Transcond., 250 micromhos 
45 — 3V 45 0.2 A520 170000 600 — 40000 0.015 
67.5 — 4.5V G725, 04 2.0 150000 750 — 25000 0.050 
30 OV 30 0.16 0.45 700000 430 —- —_—— — 
67.5 OV 675-0575 1.85 700000 735 oe ~~ —— 
Max. Peak Inverse Plate Volts, 25000 
Max. Peak Plate mA, 45 Max. Average Plate mA, 0.5 
Max. Peak Inverse Plate Volts, 26000 
Max. Peak Plate mA, 50 Max. Average Plate mA, 0.5 
For other characteristics, refer to Type 1E5GP 
For other characteristics, refer to Type 1H6G 
For other characteristics, refer to Type 1A7GT 
90 — 7.5V 90 3.5 7.8 115000 1550 —— 8000 0.24 
For other characteristics, refer to Type 1C7G 
Anode-Grid (2): 180 max. volts, 
tA tii at ae ae ie oO mA Oscillator-Grid (1) Resistor. 
nee ; : : Conversion Transcond., 325 micromhos. 
90 { — 3V \ G7), 09 2.2 600000 720 lc A 
180 min. 67.5 0.8 23 1M 750 


For other characteristics, refer to Type 1D5GP 
For other characteristics, refer to Type 1A6 


90 1.0 5.0 —_— 925 —_— 
—_- id 43500 575 25 
675°? 0.55 2.1 600000 630 — 


12000 


0.200 


or 


—— 


OZ4G 


1A3 


1A4P 
TASGT 


1A6 
1A76T 


1AC5 
1AD5 
1AX2 


1B36T 


1B4P 


1B5/ 
259 


1B7GT 
1C5GT 
106 


1C7G 


1D9GP 


1D56T 
1D76 


1D8GT 


IDNS 


a 
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RCA Basing Heater or _Use 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts — Amperes 


1E5GP Sharp-Cutoff Pentode 23 5Y 2.0F 0.06 Class A Amplifier 


1E7GT Twin Power Pentode 13D 8c 2.0F 0.24 Class A Amplifier 
1£8 Pentagrid Converter 29A 8CN 1.25F 0.04 Converter 
1F4 Power Pentode 26 5K 2.0F 0.12 Class A Amplifier 
1F5G Power Amplifier Pentode 25 6X 2.0F 0.12 Class A Amplifier 
1F6 Twin Diode—Sharp-Cuteff Pentode 23 GW  20F 0.06 Rentoe aaa ve 
LE7G Twin Diede—Sharp-Cutoff Pentode 23 TAF -2.0F 0.06 P sibel cao A 
1G46T Medium-Mu Triode 13D 5S 1.4F 0.05 Class A Amplifier 
1656 Power Pentode 25 6X 2.0F 0.12 Class A Amplifier 
1G6GT High-Mu Twin Power Triede 13D TAB 1.4F 0.10 Class B Amplifier 
f ; Class A Amplifier 
1haG Medium-Mu Triode == 5S) 2.0F 0.06 Class B Amplifier 
LH5GT Diode—High-Mu Triode 14A 5Z 1.4F 0.05 Triode Unit as Class A Amplifier 
1H6G Twin Diode—Medium-Mu Triede 22 TAA 2.0F 0.06 Triode Unit as Class A Amplifier 
133 Half-Wave Rectifier 14E 3C 1.25F 0.2 Pulsed Rectifier in TV Receivers 
1J5G Power Pentode 25 6X 2.0F 0.12 Class A Amplifier 
1J6G ’ : 22 
LIGGT Twin-Trlods Amplifiers 13F 7AB 2.0F 0.24 Class B Amplifier 
1K3 Half-Wave Rectifier 14B 3C 1.25F 0.2 Pulsed Rectifier in TV Receivers 
1L6 Pentagrid Converter 5C 7DC 1.4F 0.05 Converter 
LLA4 Power Pentode 12B 5AD 1.4F 0.05 Amplifier 
1LA6 Pentagrid Converter 12B TAK LAF 0.05 Converter 
1LB4 Power Pentode 12B 5AD 1.4F 0.05 Class A Amplifier 
1LC5 Sharp-Cutoff Pentode 12B 7A0 1.4F 0.05 Class A Amplifier 
1LC6 Pentagrid Converter 12B TAK 1.4F 0.05 Converter 
iode— i" Pentode Unit as Class A 
1LD5 Diode—Sharp-Cutoff Pentode 12B 6AX 1.4F 0.05 Amplifier 
1LE3 Medium-Mu Triode 12B 4AA 1.4F 0.05 Class A Amplifier 
1LG5 Remote-Cutoff Pentode 12B 7A0 1.4F 0.05 Class A Amplifier 
| 1LH4 Diode—High-Mu Triode 12B 5AG 1.4F 0.05 Triode Unit as Class A Amplifier 
1LN5 Sharp-Cutoff Pentode 12B 7A0 1.4F 0.05 Class A Amplifier 
IN2A Half-Wave Rectifier 19A 3¢ 1.25F 0.2 Pulsed Rectifier in TV Receivers 
1N5GT Sharp-Cutoff Pentode 14A 5Y 1.4F 0.05 Class A Amplifier 
1N6G Diode—Power Pentode 298 7AM _—s1.4F 0.05 Pentode Unit as Class A 
Amplifier 
1P5GT Remote-Cutoff Pentode 14A 5Y 1.4F 0.05 Class A Amplifier 


1Q5GT Beam Power Tube 13D GAF 1.4F 0.1 Class A Amplifier 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
90 — 3V 67-57 OTe 1.6 1M 600 
180 = 3V 675. 0.6 17 ELS MRT” ESR lag aa g— ~~ 1 ESGP 
135 TV 135 3.5 10.5 co one pa a 24000 0.575 JlE/GT 
45 OV 45 1a | 0.6 400000 Oscillator Grid (1) Resistor, 0.1 MQ 1F8 
67.5 OV 67.5... 1.5 1.0 400000 Conversion Transcond., 150 micromhos 
For other characteristics, refer to Type 1F5G 1F4 — 
90 egV 90 1.1 4.0 240000 1400 — 20000 0.11 1F5G 
135 — 4.5V 135 2.4 8.0 — —- — — 0.31 . 
For other characteristics, refer to Type 1F7G 1F6 
180 ane OS] 67.5 0.7 2.2 pees te — — — 1F7G 
90 — 6V - So Nola 2.3 10700 825 8.8 cena =~ TG4GT 
90 — 6V 90 2.5 8.5 133000 1500 8500 0.25 1G5¢ 
135 —13.5V 135 205 9.7 160000 1550 sali 9000 0.55 
90 OV +d Peon te pai ai. {Mite 12000 0.350  1G6GT 
180 —13.5V —S re iui 10300 900 9.3 ean —— 1H4¢ 
157.5 —15V ——— —— 1.00 —. aoe — 8000 Peet 
90 OV ogee 0.15 240000 275 65 ae —— LH5GT 
135 ard ric 0.8 35000 575 20 Ei plan a 8 (5 
Max. Peak Inverse Plate Volts, 26000 (Abs.) 
Max. Peak Plate mA, 50 Max. Average Plate mA, 0.5 1J3 
135 —16.5V 135 2.0 7.0 105000 950 ees, 13500 0.45 1J5G 
135 OV A TON Power Output is for one tube at 10000 2.1 L6G 
135 — 3V stated plate-to-plate load 10000 1.9 1J6GT 
Max. Peak Inverse Plate Volts, 26000 (Abs.) 
Max. Peak Plate mA, 50 Max. Average Plate mA, 0.5 1K3 
Anode-Grid (2): 90 max. volts, 1.2 mA 
90 OV 45 0.6 0.5 650000 Oscillator Grid (1) Resistor, 0.2 MQ 1L6 
Conversion Transcond, 300 micromhos 
For other characteristics, refer to Type 1A5GT 1LA4 
Total Cathode mA, 4 ‘ 
90 OV 65 0.6 0.55 750000 Conversion Transcond. (for grid-No. 4 1LA6 
bias of —3 volts), 10 micromhos 
For other characteristics, refer to Pentode Unit of Type 1D8GT 1LB4 
45 OV 45 0.35 1.10 700000 750 — —— oe 1105 
90 OV 45 0.30 1:15 1M iiss: —_—— —_— — 
Anode-Grid (2): 50 max. volts, 1.4 mA 
45 OV 35 0.75 0.70 300000 : . . , 
Oscillator-Grid (1) Resistor, 0.2 MQ  1LC6 
90 ov 35 0.70 0.75 650000 Conversion Transcond., 275 micromhos 
90 OV 45 0.1 0.6 750000 575 eon ey a ERS 
90 OV — os 4.5 11200 1300 14.5 _— ee 1LE3 
90 <—,.3V — —— 1.4 19000 760 14.5 — — 
90 OV 45 0.4 ey 1M 800 —— —— a 1L@5 
90 = 1.5V 90 0.9 3:7 500000 1150 — — — 
For other characteristics, refer to Type 1H5GT 1LH4 
| 90 OV 90 = 0.35 1.6 1.1M 800 — — — IILN5 
Max. Peak Inverse Plate Volts (Total DC and Peak), 28000 Max. Average Plate mA, 0.5 IN2A 
Max. Peak Plate mA, 50 
90 OV 90 0.3 1.2 15M 750 ahs sees — IN5GT 
90 — 4.5V 90 0.6 3.1 300000 800 a 25000 0.1 IN6G 
90 OV 90 0.7 2.3. 800000 750 ere core —— . |P5GT 
110 — 6.6V 110 1.4 10 100000 2200 peas 8000 0.4 1Q5GT 


RCA TYPES FOR REPLACEMENT USE 451 


tT For two tubes at stated plate-to-plate load. O For two tubes. 


452 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or Use | 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


1R5 Pentagrid Converter 5C TAT 1.4F 0.05 Converter 
184 Power Pentode 5C TAV 1.4F 0.1 Class A Amplifier 
EER. OM bp@sveiemesesie hd iotalion® oops | eh ee A 
185 Diode—Sharp-Cutoff Pentode 5C 6AU 1.4F 0.05 Pentode Unit as AF Amptifier 
Bik RE FR ay ret nt say anh tagneda Yavin: agi ee 
174 Remote-Cutoff Pentode 5C GAR 1.4F 0.05 Class A Amplifier 
1T5GT Beam Power Tube 13D 6X 1.4F 0.05 Class A Amplifier 
116 Diode—Sharp-Cutoff Pentode 298 BDA —-1.25F ~— 0.04 Oe orihca aaa 
14 Sharp-Cutoff Pentode 5C GAR 1.4F 0.05 Class A Amplifier 
1U5  Diode—Sharp-Cutoff Pentode 5c 2 GBW Od 0.05 aes A 
1V Half-Wave Rectifier aot 0.3 With Capacitive-Input Filter 
1X2A Half-Wave Rectifier TA 9Y 1.25F 0.2 Pulsed Rectifier in TV Receivers 
Class A Amptifier 
23 ede 27S -_. SOP 2.9h,0 28 Push-Pull Class AB. Amplifier 
2A5 Power Pentode 28 6B 2.5 taps Amplifier 
2A6 Twin Diode—High-Mu Triode 24B 6G 2.5 0.8 Triode Unit as Amplifier 
2A7 Pentagrid Converter 24B 7¢ 2.5 0.8 Converter 
2AF4A Medium-Mu Triode 5B 7DK 2355 0.6 Class A Amplifier 
9B7 Misia AE ea ge TLE ef 7D 2.5 0.8 Pentode Unit as Amplifier 
2BN4 Medium-Mu Triode 5C TEG 2.3 0.6 Class A Amplifier 
2E5 Electron-Ray Tube chi 6R 2.5 0.8 Visual Indicator 
2EN5 Twin Diode 5C TFL 2.1 0.45 Horizontal Phase Detector 
3A2 Half-Wave Rectifier 7A 9DT 3.15 0.22 Pulsed Rectifier in TV Receivers 
3A3 Half-Wave Rectifier 14E 8EZ Be15 0.22 Pulsed Rectifier in TV Receivers 
‘ : LAF 01 Triode Unit as Class A Amplifier 
3A8GT Diode-Triode—Pentode 296 BAS 9 8F 0.05 Pentode Unit as Class A 
Amplifier 
3B2 Half-Wave Rectifier 21C 8GH 3.15 0.22 Pulsed Rectifier in TV Service 
3BC5 Sharp-Cutoff Pentode 5C 7BD 3.15 0.6 Class A Amplifier 
3BN4 Medium-Mu Triode 5C TEG 3.0 0.45 Class A Amplifier 
_3DT6 Sharp-Cutoff Pentode 5c 7EN 3.15 0.6 Class A Amplifier 
SEAS Sharp-Cutoff Tetrode 5C 7TEW 2.9 0.45 Class A Amplifier 
aan Sharp-Cutoff Twin Pentode 8E  SLW 3.15 0.6 (with ess BAe ieee 
3HA5 High-Mu Triode 5A 7GM 23 0.45 Class A Amplifier 
3LF4 Beam Power Tube 12B 6BA ae one Class A Amplifier 
304 Power Pentode 5C TBA Ler A: Class A Amplifier 
305GT Beam Power Tube 13D 7AP 1.4F 0.1 Class A Amplifier 


2.8F 0.05 


RCA TYPES FOR REPLACEMENT USE 453 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Chms Micromhes Ohms Watts 
45 OV 45 2.1 0.7 500000 Conversion Transcond., 210 wmhos 1R5 
90 OV 655 3:5 1.5 400000 Conversion Transcond., 280 wmhos 
45 — 4.5V 45 0.8 3.8 100000 1250 an 8000 0.065 184 
90 — iV 675° TA 7.4 100000 1575 8000 0.27 
Plate Supply, 90 V applied through 1 MQ resistor. Screen Supply, 90 V applied through 3.1 MQ 185 
resistor. Grid Bias, 0 volts. Grid Resistor, 10 megohms. Voltage Gain, 66 approx. 
45 OV 45 0.7 1.7 350000 700 ee a, 
90 OV Of: Srprab-4 35 500000 900 
90 — 6V 90 0.8 6.5 250000 1150 a 14000 0.17 1T5GT 
45 OV 45 0.21 0.75 500000 475 — — —— 116 
67.5 OV 67.5 0.4 1.6 400000 600 — — — 
90 ov 90 0.50 tr! 1M 900 — — — 104 
67.5 OV 67.5 0.4 1.6 600000 625 — — — 1U5 
Max. AC Plate Volts (RMS), 325 Min. Total Effective Plate-Supply Impedance: Up to 117 1V 
Max. DC Output mA, 45 volts, 0 ohms; at 150 volts, 30 ohms; at 325 volts, 75 ohms 
Max. Peak Inverse Plate Volts, 20000 
Max. Peak Plate mA, 45 Max. Average Plate mA, 0.5 1X2A 
250 —A45V —_ — __ 60.0 800 5250 4.2 2500 a5 
300 73000 oe BOO iicioerensiei ncn 5000 10.0+ 2A3 
300 —62V 80.00 3000 15.0 
For other characteristics, refer to Type 6F6G 2A5 
For other characteristics, refer to Type 6SQ7 2A6 
For other characteristics, refer to Type 6A8 2A7 
80 150Q et ee 17.5 2100 6500 13.5 ial —  2AF4A 
For other characteristics, refer to Type 6B8G 2B/ 
| 150 2200 —_  ~— 9 6300 6800 43 — <==. 2M 
a at ile eee tk Oc. Ee Sa: ee el eae de 
: For other characteristics, refer to Type 6£5 2E5 
Max. Peak Heater-Cathode Volts, £200 
{ DC Volts Not to Exceed +100 Max. DC Plate mA,o 2ENS 
| Max. Peak Inverse Plate Volts, 18000 
Max. Peak Plate mA, 80 Max. Average Plate mA, 1.5 3A2 
Max. Peak Inverse Plate Volts, 30000 
} Max. Peak Plate mA, 88 Max. Average Plate mA, 1.7 3A3 
| gs 90 OV ——  —— 0.2 — 200000 325 65 — — 
| ~ 90 ov 9 «(0.5 1.5 800000 73008, 58 ew sate LS 
| Max. Peak Plate mA, 80 Max. DC Inverse Plate Volts, 25000 3B2 
Max. Total DC & Peak Inverse Plate Volts, 35000 (Abs.) Max. Average Plate mA, 1.1 
100 100 1.4 4.7 600000 4900 lt 
250 1800 150 sa0n 2.1 7.5inr 800000." 5700) ia 3BC9 
For other characteristics, refer to Type 6BN4 3BN4 
I — 
150 562 100 2.1 1.1 150000 515 — — — 3DI6 
| 259 ov 140 0.95 10 150000 8000 — —— —— 3EA5 
| 36S8/ 
| For other characteristics, refer to Type 4GS8/4BU8 BUS 
i0 19 1000 20000 80 
| aoe he a Es 5600 14500 jg St aired: 
For other characteristics, refer to Type 3Q5GT 3LF4 
y. For other characteristics, refer to Type 3V4 304 
| 110 — 6.6V 110 1.4 10.0 100000 2200 8000 0.40 3056T 
110 — 6.6V 110 ei 8.5 110000 2000 8000 0.33 


| 
| 
| Tt For two tubes at stated plate-to-plate load. © For two tubes. 


A454 - RCA RECEIVING TUBE MANUAL 
bn ‘ Use 
Gab Name Out- oon Filameat (6) Values to right give operat- 


line ram ing conditions and character- 
ch ; istics for indicated typical use 


Volts Amperes 


384 Power Pentede 5C 7BA pie ie Class A Amplifier 

3V4 Power Pentode 5C 6BX rar be Class A Amplifier 

ABC5 Sharp-Cutoff Pentode 5C 7BD 4.2 0.45 Class A Amplifier 

4DT6 Sharp-Cutoff Pentode 5C 7EN 4.2 0.45 Class A Amplifier 

4688 Sharp-Cutoff Pentode GE SLW 4.2 0.45 Class A Amplifier 
4GS8/ ; Class A Amplifier 
4BUB Sharp-Cutoff Twin Pentode 6E SLW 4.2 0.45 (With both sections operating) 
5AS4 Full-Wave Rectifier 27A 5T 5.0F 3.0 With Capacitive-Input Filter 


a a er ee a 
With Capacitive-Input Filter 


SAU4 Full-Wave Rectifier 196 5T 5.0F 3.75 
With Inductive-Input Filter 
5AW4 Full-Wave Rectifier 19H 5T 5.0F 3.7 Rectifier 
5AZ4 Full-Wave Rectifier 12¢ 5T 5.0F 2.0 
Triode Unit as Class A Amplifier 
Medium-Mu Triod - Paliachhatacedi sds ts Aah A 2S 
5BE8 lum-Mu AD nd Rebel Culef | 60 SEG 4.7 0.6 Pentode Unit as Class A 
Amplifier 
5BT8 Twin-Diode—Sharp-Cuteff Pentode 6B SFE 47 0.6 Class A Amplifier 
5CL8 Medium-Mu Triode— 6B SFX 4.7 0.6 Triode Unit as Class-A Amplifier” 
SE eT er Th re ee 
; Triode Unit as Class A Amplifier 
SOME; Meh Me Tee ae Cutt gouia- SF2ORS “6.3 0.45  ~— Pentode Unit as Class A 
Amplifier 
: : Triode Unit as Class A Amplifier 
tie gn ite” ARON | TP. IRL 0.6 Pentode Unit as Class A 


Amplifier 
cee RNS DONO, SORT) SAL, A STU |: TN RUNG SRN 


With Capacitive-!nput Filter 


514 Full-Wave Rectifier 4 5T 5.0F 2.0 
With Inductive-Input Filter 
5046 Full-Wave Rectifier 27B 5T 5.0F 3.0 With Capacitive-Input Filter 
With Capacitive-Input Filter 
5V3 Full-Wave Rectifier 19E 5T 5.0F 3.8 


With Inductive Input Filter 
=. 1 SARIN ec fae tls Wels Nei beeen aha eet RPE TENET NT PRY ET UTC 


=e Full-Wave Rectifier {eeuee 2b G00naS OF 15 With Capacitive-Input Filter 
5X46 Full-Wave Rectifier 27B 50 5.0F 3.0 
rere PE RENEE OS SSE ere Fieve Settee 
5Y3G Full-Wave Rectifier 25 5T 5.0F 2.0 With Capacitive-Input Filter 
ie ce a A Bh ee I En rr 
oY4G 25 5a 
5Y4GA Full-Wave Rectifier 19E 5Q 5.0F 2.0 
5Y4GT 13E 5a 


573 Full-Wave Rectifier 27B 4C 5.0F 3.0 


With Capacitive-Input Filter 


574 Full-Wave Rectifier 2B 5L 5.0 2.0 With Inductive-Input Filter — 
6A3 Power Triode 27B 4D 6.3F 1.0 Amplifier 


6A6 High-Mu Twin Power Triode 28 78 6.3 0.8 Amplifier 


RCA TYPES FOR REPLACEMENT USE 


pe a ermine 


Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
90 — 7V yay rae 7.4 100000 1575 aa 8000 0.27 354 
90 — 7V 675°" 4 6.1 100000 1425 os 8000 0.235 
90 — 4.5V 90 2.1 9.5 100000 2150 — 10000 0.27 34 
90 — 4,5V S0 ia 7.7 120000 2000 — 10000 0.24 
250 180Q 150 28 75 800000 | 5700 — — — ABC5 
150 560 100 2.1 a: 150000 515 — — a 4DT6 
For other characteristics, refer to Type 4GS8/4BU8 46S8 
100 : G/.57" 160 — Grid-No. 3 volts, each section, —10 AGS8/ 
100 : (cy Bens 4} 2.0 Grid-No. 3 volts, each section, 0 4BUS 
: Grid current adjusted for 100 microamperes DC 
Max. AC Volts per Plate (RMS), 550 Max. DC Output mA, 300 Min. Total Effect. Supply BASA 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mA, 1000 Imped. per Plate, 97 ohms 
Max. DC Output mA, 325 for AC Volts per Plate, 400 Max. Peak Inverse Volts, 1400 
___and Total Effect. Supply Imped. per Plate, 50 ohms Max. Peak Plate mA per Plate, 1075 5AUA 
Max. DC Output mA, 325 for AC Volts per Piate, 500 and Input Choke 10 henries 
Max. Peak Inverse Volts, 1400 Max Peak Plate mA per Plate, 1075 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mA per Plate, 750 5AW4 
For ratings and characteristics, refer to Type 5Y3GT 5AZ4 
150 56Q —_—-———-— — 18 5000 8500 40 se eee c 
EI Se ee ee ON ee ee 
250 680 110 3.5 10 400000 5200 a —— — SBEB 
200 180Q 150 2.8 9.5 300000 6200 a — ——  5BT8 
125 =v —— i, eed 5000 8000 40 — — 45C18 
For other characteristics, refer to 6CM8 5CM8 
Ne ee ee eet UAT i  dehenly 
250 390Q —_ —s —— 7.3 12000 4400 53 ae a SDH8 
125 56Q 125 3.8 13.5 150000 8600 —— —— —— 
Max. AC Volts per Plate (RMS), 450 Max. DC Output mA, 225 Min. Total Effect. Supply 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mA, 675 Imped. per Plate, 150 ohms 514 
Max. AC Volts per Plate (RMS), 550 Max. DC Output mA, 225 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mH, 675 10 henries 
Max. AC Volts per Plate (RMS), 450 Max. DC Output mA, 225 Min. Total Effect. Supply 5U4G 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mA, 675 Imped. per Plate, 170 ohms 
Max. AC Volts per Plate (RMS), 425 Max. DC Output mA, 350 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA per Plate, 1200 
Min. Total Effect. Supply Imped. per Plate, 56 ohms 5V3 
Max. AC Volts per Plate (RMS), 500 Max. DC Output mA, 350 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA per Plate, 1200 
Min. Value of Input Choke, 10 henries 
Max. Peak Inverse Volts, 1400 Max. DC Output mA, 100 Max. Peak Plate mA,300 euiee 
For other ratings, refer to Type 5U4G 5X4G 
Max. AC Volts per Plate (RMS), 350 Max. DC Output mA, 125 Min. Total Effect. Supply 5Y3¢ 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 440 Imped. per Plate, 50 ohms 
5Y4G 
Max. Peak Plate mA, 375 (5Y4G) 
_ Max. Peak Plate mA’ 400 (SY4GA, 5Y4GT) For other ratings, refer to Type 5Y3G wee 
For other ratings, refer to Type 5U4G 523 
Max. AC Volts per Plate (RMS), 350 Max. DC Output mA, 125 Min. Total Effect Supply 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 375 Imped. per Plate, 50 ohms 574 
Max. AC Volts per Plate (RMS), 500 Max. DC Output mA, 125 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 375 5 henries 
For other characteristics, refer to Type 6B4G 6A3 
For other characteristics, refer to Type 6N7GT 6A6 


456 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or Use 
Name Out- —Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


GAT 


GATS Pentagrid Converter 248 7C 6.3 0.3 Converter 
6A8 3 8A 
6A8G Pentagrid Converter 23 8A 6.3 0.3 Converter 
6A8GT 14A 8A 
ee Electron-Ray Tube arte 6R 6.3 0.15 Visual Indicator 
6AB7 Sharp-Cutoff Pentode 2A 8N 6.3 0.45 Class A Amplifier 
Class B Amplifier 
6AC5GT High-Mu Power Triode 13D 6Q 6.3 0.4 Dynamic-Coupled Amplifier With 
76 Driver 
6AC7 Sharp-Cutoff Pentode 2A 8N 6.3 0.45 Class A Amplifier 
6AD6G Electron-Ray Tube 29E TAG 6.3 0.15 Visual Indicator 
‘ Triode Unit as Class A Amplifier 
6AD7G lLow-Mu Triode—Power Pentode 25 8AY 6.3 0.85 Pentode Unit as Class A 
Amplifier 
6AE5GT Low-Mu Triode 13D 8Q 6.3 0.3 Class A Amplifier 
Remote Cutoff Triode 
6AE6G Twin-Plate Control Tube 22 TAH 6.3 0.15 
Sharp-Cutoff Triode 
6AE7GT Twin-input Triode 13D TAX 6.3 0.5 Class A Amp. 
6AH4GT Low-Mu Triode 13D 8EL 6.3 0.75 Vertical Deflection Amplifier 
6AH6 Sharp-Cutoff Pentode 5C 7BK 6.3 0.45 Class A Amplifier 
6AL7GT Electron-Ray Tube 13¢ 8CH 6.3 0.15 Visual Indicator 
6AM4 High-Mu Triode 6A SBX 6.3 0.225 Class A Amplifier 
6.3 0.45 Diode Unit 
6AM8  Diode—Sharp-Cutoff Pentode 68 SCY ; Pentode Unit as Class A 
6.3 0.45 : 
Amplifier 
‘ : Triode Unit as Class A Amplifier 
Medium-Mu Triode— - ’ ’ Ne 
6AN8 ARAM Gath: gp SDA Bd ot: Pentrode Unit as Class A 
Amplifier 
6AQ5 Basmupewsrukahe 5D 7Bz ae eae Single Tube Class A Amplifier 
: ; Push-Pull Class Aa Amplifier 
6AQ6 Twin-Diode—High-Mu Triode 5C 7BT 6.3 0.15 Triode Unit as Class A Amplifier 
GAQ7GT Twin-Diode—High-Mu Triode 13D 8CK 6.3 0.3 Triode Unit as Class A Amplifier 
6AR5 Power Pentode 5D 6CC 6.3 0.4 Class A Amplifier 
Wiiee cick wis tat inate Dual yTioge Uae as Class A 
ual Triode—Sharp-Cuto mplifier 
BAST Pentode Pose ~ spe Pentode Unit as Class A 
Amplifier 
6AT8 Medium-Mu Triode— 68 oDW 6.3 0.45 Triode Unit as Class A Amplifier 
6AU4GT Half-Wave Rectifier 13G 4G 6.3 1.8 Television Damper Service 
GAUG Sharp-Cutoff Pentode So: Apeaiel Wee at Class A Amplifier 


RCA TYPES FOR REPLACEMENT USE A57 


Power 
Grid Bias Screen 

or Grid Plate AC Plate  Trans- Amplifi- RCA 

Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance * ance Factor Load put Type 

Volts Volts mA mA Ohms Micromhos Ohms Watts 
de ; 6A7 
For other characteristics, refer to Type 6A8 GATS 
Anode-Grid (2): 250 max. V, 4.0 mA  6A8 
250 — 3V 100 a | 3.5 360000  Oscillator-Grid (1) Res. Conversion 6A8G 


Transcond., 550 mmhos 6A8GT 
Plate & Target Supply = 135 volts. Triode Plate Resistor = 0.25 MQ Target Current = 2.0 mA 
Grid Bias, — 10.0 volts; Shadow Angle, 0°. Bias, 0 volts; Angle, 90°; Plate Current, 0.5 mA. 6AB5/ 


Plate & Target Supply = 135 volts. Triode Plate Resistor = 1.0 MQ Target Current = 1.9 mA 6N5 
Grid Bias, — 15.5 voits; Shadow Angie, 0°. Bias, 0 volts; Angle, 90°; Plate Current, 0.13 mA 


300 Sv 200 3.2 12.5 700000 5000 ween: eae —  6AB7 
250 OV — — 5.00 —— —— aa 10000 8.0 
Bias for both 6AC5GT and 76 is developed in coupling circuit BAC5GT 
250 Average Plate Current of Driver = 5.5 milliamperes 7000 3.7 
Average Plate Current of 6AC5GT = 32 milliamperes 
300 1600 150 --2.5-——~- 10.0 1M 9000 a — 6AC7 
Target Voltage, 150 volts. Control-Electrode Voltage, —50 volts; Shadow Angle, 135°; Target 6AD6G 
Current, 1.2 mA Control-Electrode Voltage, 75 volts; Angle, 0°; Target Current, 3 mA 
250 —25V — — Beh 19000 325 6 a oe 
6AD7G 
250 —16.5V 250 6.5 34.0 80000 2500 —. 7000 3.2 
95 —15V a ea 3500 1200 4.2 paoaiion —— 6AESGT 
= oe tg —— —— ye 25000 1000 25 Sa ——— 

250 — 1.5V — 4.5 35000 950 33 — —. GAE6G 

250 — 9.5V —_> ss —— 0.01 — — — — 

250 —13.5V CR 10.0 4650 3000 14 ——- — 6AE7GT 
Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts, 2000 GAH4GT 
Max. DC Cathods mA, 60 Max. Plate Dissipation, 7.5 watts 

300 1602 150 2.5 10.0 500000 9000 ie ae —  6AH6 
Target Voltage, 315 volts Grid Voltage for Pattern Cutoff, —7 volts approx. 

Grid Voltage = 0 volts Deflecting-Electrodes—No. 1, No. 2 and No. 3 GAL7GT 
Cathode Bias Res., 3300 ohms approx. Voltage, 0 
200 1002 emcee traf fiarn more FON) 9800 85 — —  6AM4 
Max. DC Plate mA, 5 Max. Peak Heater-Cathode Volts, +200 BAMB 
125 560 125 32 12.5 — 7800 — —— ae 
150 — 3V —— a 15 4500 4700 31 — a 
6AN8 

125 560 125 3.8 12 170000 7800 — —— a 

180 — 8.5V 180 3.0 29.0 50000 3700 — 5500 2.0 

250 —12.5V 250 4.5 45.0 50000 4100 — 5000 4.5 6AQ5 

250 —I15V 250 500 70.00 #60000 — — 10000 10.0f 

100 —1V 0.8 61000 1150 70 Foes RTD 6AQ6 

Se a al IR El: tA be ae acs A 

250 —-2Y es F.) 44000 1600 70 aes —  6AQ76T 

250 —18V 250 5.5 32.0 90000 2300 me. 7600 3.4 GAR5 

200 2200 —S> ss —— 9.2 4400 4400 41 —— —— 

200 — 2vV —_—_—— 7 12400 5500 68 mae — 6AS11 

200 125 125 5.2 24 70000 10500 — — — 

125 oo TY ee ee 1D 6000 6500 40 — —  6AT8 
Max. Peak Inverse Plate Volts, 4500 (Absolute) Max. Average Plate mA, 175 
Max. Peak Plate mA, 1050 Max. Plate Dissipation 6.0 watts OAU4GT 

100 150Q 100 eal 5.0 500000 3900 es saline sinensis GAUG 

250 680 150 4.3 10.6 1M 5200 — a —- 


t For two tubes at stated plate-to-plate load. O For two tubes. 


458 RCA RECEIVING TUBE MANUAL 


. Use 
RCA Basin Heater or é : 
Name Cut- Dia” Filament (F) Values to right give operat- 
Type fines gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
6AU7 Medium-Mu Twin Triode 6B SA ix ths Each Unit as Class A Amplifier 


Triode. Unit as Class A Amplifier 


BA ee et ca, ca Gel bia-6EnA SDK 6.3 0.6 Pentode Unit as Class A 
Amplifier 
Ob eee) iE MOC OME he : ; 
6AV5GT Beam Power Tube 13D 6CK 6.3 1.2 Horizontal Deflection Amplifier 
iy 3 Triode Unit as Class A Amplifier 
BAND! Ee Cle peataee ner OM tba Tahal obi 0.6 ~~ Pentode Unit as Class A 
Amplifier 
Fe elie tan atin ele SL tlh AI trl MR he NaeM Dic AN oe 
6AX4GT Half-Wave Rectifier 13D 4cG 6.3 1.2 Television Damper Service 
: i q Triode Unit as Class A Amplifier 
ah aint A ad? RM [mina TV boy AY 0.45 Pentode Unit as Class A 
Amplifier 
GAY11 Twin Diode—High-Mu Twin Triode 8A  12DA 6.3 0.69 Each Thee: Class A 
agen SUL SOs sian Rolone te) 
6B4G Power-Triode 27B 5S 6.3F 1.0 Class A Amplifier 
6B5 Direct-Coupled Power Triode 26 6AS 6.3 0.8 Class A Amplifier 
6B6G Twin-Diode—High-Mu Triode 23 7V 6.3 0.3 Triode Unit as Amplifier 
ane enna Coonemete rete air MS 63 0.3 Pentode Unit as Amplifier 
SBE r Ys TUL PieeScaiembte Cent” "Fp geen G3 0.3 Pentode Unit as Amplifier 
Twin Diode—Semiremote-Cutoff Pentode Unit as Class A 
6B8G Pentode 23 bE 6.3 0.3 Amplifier 
6BD4 Sharp-Cutoff Beam Triode 21C SFU 6.3 0.6 Voitage-Control 
6BD4A Sharp-Cutoff Beam Triode 21 SFU 6.3 0.6 Voltage-Control 
6BD6 Remote-Cutoff Pentode 5C 7BK 6.3 0.3 Class A Amplifier 
6BF5 Beam Power Tube 50 7BZ 6.3 1.2 Class A Amplifier 
Ae ee ee ee RE ae ee 
6BF6  Twin-Diode—Medium-Mu Triode 5C 7BT 6.3 0.3 Triode Unit as Class A Amplifier 
ean Beam Power Tube on ae 6.3 0.9 Horizontal Deflection Amplifier 
6BK4 Sharp-Cutoff Beam Triode 21B 8GC 6.3 0.2 Voltage-Control 
6BK5 Beam Power Tube 6E SBQ 6.3 T2 Class A Amplifier 
6BK7A Medium-Mu Twin Triodes 6B SA) e3 oe Each Unit as Class A Amplifier 
6BL4 Half-Wave Rectifier 13F 8GB 6.3 3.0 Television Damper Service 
6BL7GT Medium-Mu Twin Trio¢e 13D 8BD 6.3 1.5 Vertical Deflection Amplifier 
6BN4 Medium-Mu Triode 5C 7EG 6.3 0.2 Class A Amplifier 
6BQ6GT Beam Power Tube 14D 6AM 6.3 1.2 Horizontal Deflection Amplifier 
6BQ7 Medium-Mu Twin Triode 68 9AJ 6.3 0.4 Each Unit as Class A Amplifier 


0.45 Triode Unit as Class A Amplifier 


oe 0.45 ~~ ~Pentode Unit as ClassA 
Amplifier 


6BV8 Twin Diode—Medium-Mu Triode 6B SF) 6.3 0.6 Triode Unit as Class A Amplifier 
a ee ee I CCS NE OS 


Medium-Mu Triode—Sharp-Cutoff 
6BR8 Pentode 6B = OFA 


RCA TYPES FOR REPLACEMENT USE 459 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 

Pilate Resistor Grid rent rent ance ance Factor Load put Type 

Voits Volts mA mA Ohms Micromhos Ohms Watts 

100 OV —_ - —— 11.8 6259 3500 19.5 —- — GAU7 

250 — 8.5V —_'_— s» ——_—swi10.5 7700 2200 17 — a 

150 1500 —_'—'— 9 8200. 4900 40 —_—— —_ 

200 820 125 3.4 15 150000 7000 oa eo —~ GAUS 
Max. DC Piate Vo!ts, 550 Max. Peak Positive-Pulse Plate Volts, 5500 (Abs.) GAV5SGT 
Max. DC Cathode mA, 110 Max. Plate Dissipation, 11 watts 

200 — 2V —S>S - —— 4 — 4000 70 ae — 

150 1500 1503.5 13 200000 9500 — — 6AW8 

6AW8A Features a plate current characteristic with a controlied knee 
Max. Peak Inverse Plate Volts, 4400 sir _ J —4400** 
Max. Peak Plate mA, 750 Max. Peak Heater-Cathode Volts: pre GAXAGT 
Max. DC Plate mA, 125 **DC component must not exceed 900 volts 

150 3600 —_  — »— 18 5000 8500 40 a — BAX 

250 1200 110 29 10 400000 4800 a — casunne 

250 = 2V eee 1:2 52700 1900 100 — —  6AY11 

250 —45V ae GN 800 = 5250 4.2 2500 3.5 6B4G 

For other characteristics, refer to Type 6N6G 6B5 
For other characteristics, refer to Type 6SQ7 6B6G 
Input Triode: Plate Volts, 300 max; Grid Volts, 0; Plate mA, 8; AF Signal Volts (Peak), 21 6B7 
Output Triode: Plate Volts, 300 max.; Plate mA, 45; Plate Res., 24000 ohms; Load Resistance, 6B7S- 
7000 ohms; Power Output, 4 watts 
For other characteristics, refer to Type 12C8 6B8 

250 me Sy 125 2.3 9 600000 1125 _— —_ —  6B8G 
Max. DC Plate Volts, 20000 Max. DC Plate mA, 1.5 6BD4 
Max. Unregulated pc Supply Volts, 40000 Max. Plate Dissipation, 20.0 watts 
Max. DC Plate Volts, 27000 Max. DC Plate mA, 1.5 6BD4A 
Max. Unregulated p¢ Supply Volts, 55000 Max. Piate Dissipation, 25.0 watts 

250 ia 100 © ©.3.0 9.0 800000 2000 ut oe — 6BD6 

110 LL '7/5V 110 4.0 36.0 12000 7500 — 2500 1.9 6BF5 

250 — av —= -+-4 95558500 1900 16 Power Output, GBFG 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Piate Volts, 6600 (Abs.) 6BG66 
Max. DC Cathode mA, 110 Max. Plate Dissipation, 20 watts 6BG6GA 
Max. DC Plate Volts, 27000 Max. DC Piate mA, 1.6 6BKA 
Max. Unregulated DC Supply Volts, 60000 Max. Plate Dissipation, 25 Watts 

250 — 5V 250 3.5 35 100000 8500 ae. 6500 3.5 6BK5 

150 560) = 18 4600 9300 43 Bee ete GBKIA 
Max. Peak Inverse Plate Volts, 4500 (Abs.) _ _J —4500* (Abs.) 

Max. Peak Plate mA, 1200 Max. Peak Heater-Cathode Volts:/ +300 6BL4 
Max. DC Plate mA, 200 *DC component not to exceed —900 volts 

Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts, 2000 (Abs.) 6BL7GT 
Max. DC Cathode mA. (Each Unit), 60 Max. Plate Dissipation (Each Unit), 10 watts 

150 2202 Se en 6300 6800 43 —_— — 6BN4 
Max. DC Plate Volts, 550 Max. Peak Positive-Pulse Plate Volts, 5500 (Abs.) 6BQ6GT 
Max. DC Cathode mA, 110 Max. Piate Dissipation, 11 watts : 

150 2200 Set pene: papper aaa Sateen leaner 

125 — 1V —>-—s>r"——-__—s—s*713315 7500 —— 40 — — 

~— 6BR8 
125 — 1V 110 3.5 9.5 200000 5000 ae a —— 


200 3300 Mee. ieee. -2500 5900 5600 33 aaah hes 6BV8 


460 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or “Use 
Name Out- —Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


With Capacitive Input Filter 


6BW4 Full-Wave Rectifier BE 9D) 6.3 0.9 
With Inductive Input Filter 
Vertical Deflection Oscillator 
6BX7GT Medium-Mu Twin Triode 13D 8BD 6.3 1.5 
Vertical Deflection Amplifier 
6BY5GA Full-Wave Rectifier 18B 6CN 6.3 1.6 Television Damper Service 
6BZ8 Medium-Mu Twin Triode 6B 9AJ 6.3 0.4 Each Unit as Class A Amplifier 
ii Medium-Mu Tricde y ¢ 6.3 0.3 Class A Amplifier 
éC6 Sharp-Cutoff Pentode 24A 6F 6.3 0.3 Amplifier Detector 
6C Twin-Diede—Medium-Mu Triode 248 76 6.3 0.3 Triode Unit as Class A Amplifier 
6C8G Medium-Mu Twin-Triode 23 8G 6.3 0.3 Each Unit as Class A Amplifier 
6CB5 Beam Power Tube 28h 8GD 6.3 2.5 Horizontal Deflection Amplifier 
6CD6G Beam Power Tube 28B 5BT 6.3 25 Horizontal Deflection Amplifier 
; b: 4 Triode Unit as Class A Amplifier 
6CG8 Medium-Mu icte ata Cutoff 6B 9GF = hes ~ Pentode, Unitas Class A 
: : Triode Unit as Class A Amplifier 
Shae eee esr: Mid deh 6B SFT «6.3 0.45 Pentode Unit as Class A 
Amplifier 
6CK4 Low-Mu Triode 13F 8)B 6.3 1.25 Vertical Deflection Amplifier 
. ‘ Triode Unit as Class A Amplifier 
GoLg MelmN etrade BSR G3 0S Tetra Unit as Class A 
: : Triode Unit as Class A Amplifier 
Gomg = High-Mu Peete Gulati SFZ 6.3 0.45 Pentode Unit as Class A 
ra Amplifier 
6D6 Remote-Cutoff Pentode 24A 6F 6.3 0.3 Amplifier Mixer 
6D7 Sharp-Cutoff Pentode 24A 7H 6.3 0.3 Amplifier Detector 
6D8G Pentagrid Converter 23 8A 6.3 0.15 Converter 
1 MY tal 3:9 9 de aha 6E SHE 6.3 0.3 Class A Amplifier 
6DM4 Half-Wave Rectifier 136 4CG 6.3 1.2 Damper Service 
6DNG. Beam Power Tube 21B 5BT 6.3 2.5 Horizontal Deflection Amplifier 
6004 Half-Wave Rectifier 13F 4CG 6.3 1.2 Damper Service 
6DQ6A Beam Power Tube 2B 6AM 6.3 1.2 Horizontal Deflection Amplifier 
6DT6 Sharp-Cutoff Pentode 5C 7EN 6.3 0.3 Class A Amplifier 
6DW5 Beam Power Tube 66 9CK 6.3 12 Vertical Deflection Amplifier 
: Class A Amplifier 
6D27 Twin Power Pentede 19B 8JP 6.3 152 ~~ Both Units as Push-Pull 


Class ABi Amplifier 


OE 


RCA TYPES FOR REPLACEMENT USE 461 
Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur-  Resist- conduct- cation Out- 

Plate Resistor Grid rent rent ance ance Factor Load put Type 

Volts Volts mA mA Ohms Micromhos Ohms Watts 
Max. AC Volts per Plate (RMS), 325 Max. DC Output mA, 62.5 
Max. Peak Inverse Volts, 1275 Max. Peak Plate mA, per Plate, 350 

Total Effect. Supply imped. per Plate, 82 ohms 6BW4 
Max. AC Volts per Plate (RMS), 450 Max. DC Output mA, 62.5 
Max. Peak Inverse Volts, 1275 Max. Peak Plate mA per Plate, 350 
Min. Value of Input Choke, 10 henries 
Max. DC Plate Volts, 500 / Max. DC Cathode mA, 180 
Max. Plate Dissipation: 10 watts either plate; 12 watts both plates GBX7GT 
Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts, 2000 (Abs.) 
Max. DC Cath. mA, 180 Max. Plate Dissipation: 10 watts either plate; 12 watts both piates 
Max. Peak Inverse Plate Volts, 3000 (Abs.) 
Max. Peak Plate mA, 525 Max. Peak Heater-Cathode Volts: abo 6BY5GA 
Max. DC Plate mA, 175 
125 100Q wes | 23.510 5600 8000 45 ioe — 6BZ8 
250 — 8V = — 8.0 10000 2000 20 — a ree 
For other characteristics, refer to Type 6J7 6C6 

250 — 9V eigen ate 45 16000 1250 20 ee eee 6C7 

250 — 4.5V ae ES 3.2 22500 1600 36 oe — 6C8G 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Vo!ts, 6800 (Abs.) 6CB5 
Max. DC Cathode mA, 200 Max. Plate Dissipation, 23 Watts 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 7000 6CD6G 
Max. DC Cathode mA, 200 Max. Plate Dissipation, 20 watts 

100 = all\i —_ — 12 6000 6500 40 ee —— 

250 =—1V. 125 2.2 9 300000 5500 — —. 6068 

200 — 6V ee 13 5750 3300 19 SS — 

200 180Q 150 2.8 9.5 300000 6200 — —— 6CHE 
Max. DC Plate Volts, 550 Max. Peak Positive-Pulse Plate Volts, 2000 (Abs.) 6CK4 
Max. Peak Cathode mA, 350 Max. Plate Dissipation, 12 watts 

125 =) a — 14 5000 8000 40 — —— 

‘ - 6CL8 

125 at Vi 125 4 12 120000 6000 — — 

250 oY. — 1.8 50000 2000 100 — —— 

6CM8 
250 1800 150 2.8 9.5 600000 6200 — — 
For other characteristics, refer to Type 6U7G 6D6 
For other. characteristics, refer to Type 6J7 6D7 
Anode-Grid (2): 250 max. volts, 4 mA 
250 35 '3V 100 27 3.5. 360000  Oscillator-Grid (1) Resistor. Conversion 6D8G 
Transcond., 550 micromhos. 

250 oa oy 100 2.7 ) 1M 3800 —- eas — 6DC8 
Max. Peak Inverse Plate Volts, 5000 Max. Peak Plate mA, 1100 Max. DC Plate mA, 175 
Max. Peak Heater—Cathode Volts, —5000 (DC Component Not to Exceed 900 Volts) 6DM4 
Max. Peak Heater—Cathode Volts, +300 (DC Component Not to Exceed 100 Volts) 

Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6600 (Abs.) 6DNG6 
Max. DC Cathode mA, 200 Max. Plate Dissipation, 15 watts 

Max. Peak Inverse Volts, 5500 Max. DC Plate mA, 175 6DQ4 
Max. Peak Plate mA, 1000 Max. Plate Dissipation, 6 watts 

Max. DC Plate Volts, 770 Max. Peak Positive-Pulse Piate Volts, 6000 (Abs.) 6DQ6A 
Max. DC Cathode mA, 155 Max. Plate Dissipation, 18 watts 

150 560 100 2.1 1.1. 150000 515 ra se — ‘6DI6 

Max. DC Plate Volts, 330 Max. Peak Positive-Pulse Plate Volts, 2200 6DW5 
& Max. DC Cathode mA, 65 Max. Plate Dissipation, 11 watts 
250 — 7.3V 250 5.5 48 38000 11300 — — — 
400 Ly 250 13 100 = = = 9000 6D277 
__ 300 1200 250 15 80 —— ——— —— 9000 12 


RCA RECEIVING TUBE MANUAL 


462 
RCA Basing Heater or Use : 
Name Out- Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
6E6 Twin Power Amplifier 26 7B 6.3 0.6 Push-Pull Class A Amplifier 
6E7 Remote-Cuteff Pentede 24A 7H 6.3 0.3 Amplifier 
6EA5 Sharp-Cutoff Tetrode 5C 7EW 6.3 0.2 Class A Amplifier 
. Triode Unit as Class A Amplifier 
GEHS Medium-Mu Trlode—Sharp-Cutom 6B 869G  6.3 0.45 Pentode Unit as Class A 
Amplifier 
6EJ7 Sharp-Cuteff Pentede 6C SAQ 6.3 0.3 Class A Amplifier 
6EV7 High-Mu Twin Triode 6E SLP 6.3 0.6 Relay Control 
6EX6 Beam Power Tube 21B 58T 6.3 2125 Horizontal Deflection Amplifier 
6EY6 Beam Power Tube 13F TAC 6.3 0.68 Vertical Deflection Amplifier 
6EZ5 Beam Power Tube 13F TAC 6.3 0.8 Vertical Deflection Amplifier 
fie High-Mu Triede Hap OFM 20ligs 0.3 Class A Amplifier 
Pentode Class A Amplifier 
gee Power Pentode ae = 6.3 0.7 Triodeo Class A Amplifier 
Pentode Push-Pull Class A 
Amplifier 
‘ Triode Unit as Class A Amplifier 
Cee clite nn tr o., teeee TE 6.3 0.3 ~~ Pentode Unit as Class A 
Amplifier 
6F8G Medium-Mu Twin Triede 23 8G 6.3 0.6 Each Unit as Class A Amplifier 
6FE5 Beam Power Tube 136 8KB 6.3 1.2 Class A Amplifier 
6FG6 Refer to type EM84/6FG6 
6FQ7 Medium-Mu Twin Triode 6E SLP 6.3 0.6 Each Unit as Class A Amplifier 
: ‘ Triode Unit as Class A Amplifier 
OS ee ne ae ee 6808. SFAPOUSI ES 0.45 ~~ Pentode Unit as Class A 
Amplifier 
GFW8 Medium-Mu Twin Triode 6B 9A) 6.3 0.4 Each Unit as Class A Amplifier 
6666 Power Pentode 22 7$ 6.3 0.15 Pentode Class A Amplifier 
Beam = rir as Class A 
Beam Power Tube—Sharp-Cutoff mpliner 
6G11 Pentode aB 1280 a 1.2 Pentode Unit as Ciass A 
Amplifier 
: k Triode Unit as Horiz. Defl. Osc. 
6CH8 Medium-Mu Tre eee Cutoff 6B 9AE 6.3 0.45 ~~ Pen laa ni ee 
Horiz. Defl. Osc. 
66)5 Novar Beam Power Tube 18A 9QK 6.3 1.2 Horizontal Deflection Amplifier 
Tl Fuld c Triode Unit as Class A Amplifier 
6613 -—Medinm: Mi Tried Ree ene e Gh. s SAE-<. 83 0.6 Pentode Unit as Class A 
Amplifier 
6GW6 Beam Power Tube 20 6AM 6.3 12 Horizontal Deflection Amplifier 
6GY8 Triple High-Mu Triode 6B SLY 6.3 0.45 Each Unit as Class A Amplifier 
6H6 Voltage Doubler 
Twin Diode 28 678g 3 0.3 
6HOGT 130 7@ Half-Wave Rectifier 
BIS Medium-Mu Triode 2A 6a 6.3 0.3 Class A Amplifier 
6)5GT 13D 6 p 


O For two tubes. 


RCA TYPES FOR REPLACEMENT. USE 463 
Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans-  Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation : Out- . 
Piate Resistor Grid rent rent ance ance - Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
250 —27.5V + ES SNe mock te ri 14000 1.60+ 6E6 
For other characteristics, refer to Type 6U7G 6E7 
250 TV 140 0.95 10 150000 8000 Nato 7 — 6EA5 
125 a1V¥ a: 35H 3.5 aver 7500 40 ww ae 
6EHB 
125 panes 14 125 4 12 170000 6000 eae chase ice 
200 — 2.5V 200 4.1 10 350000 S000 cence pa oorias 6EJ7 
250 OV —— — 18.5 Grid Volts for Plate wA 100 = —9 2500-ohm 6EV7 
150 OV — — 10.0 Grid Volts for Plate wA 100 = —5 relay 
175 —30V 175 3.3 67 8500 7700 ts pL —  6EX6 
250 —}7.5¥ 250 3 44 60000 4400 eee a eel 6EY6 
250 —20V 250 3.5 43 50000 4100 eal pestis ses 6EZ5 
400 WV a eee Yee eee eee — ee 
250 an OV 0.9 66000 1500 100 6F5GT 
250 —16.5V 250 6.5 34.0 80000 2500 aes 7000 3.2 
285 —20V 85 7.0 38.0 78000 2550 7000 Te 6F6G 
250 —20V hs pene.” 2600 2600 6.8 4000 0.85 GFGGT 
315 —24V 2355 12.00 62.00°°..—— neeneast a 10000 11.0+ 
100 =. 3¥ ag edb 3.5 16000 500 8 —— cee : 
250 — 3V 100 1.5 6.5 850000 1100 ae ers —— 6F7 
For other characteristics, refer to Type 6/5 6F8G 
145 —16V 145 18 100 8000 9500 aes 1000 5.6 6FE5 
6FG6 
250 — gy ee 9 7700 2600 20 rs pie 6FQ7 
125 TY —— tae AA 5000 8000 40 mie —— 
i ; 6FV8 
125 sco 125 4 12 200000 6500 ——- pote — 
100 1.2V aes: Fah 15 2500 13000 33 ee —  O6FW8 
180 — ov 180 2.5 15.0 175000 2300 anes 10000 i 6666 
120 — BV 110 4 49 10009 7500 ee 2500 2.3 
6G11 
150 1509 150 3.5 15 20000 9500 ies — — 
Max. DC Plate Volts, 330 Max. Plate Dissipation, 2.5 watts 
Max. DC Plate Volts, 350 Max. Peak Cathode mA, 300 Max. Plate 6GH8 
Max. Peak Neg.-Pulse Grid Volts, 175 Max. DC Cathode mA, 20 Dissipation, 2.5 watts 
250 —22.5V 150 21 70 15000 7100 nee — —- 6G)5 
125 se eas |. 1 5000 8500 40 eee aires 
125 —1V ey fiaeear aes 150000 7500 EEE its —.. 668 
250 —22.5V 150 2.1 70 15000 7100 sesagi ane uae 6GW6 
125 er seni — diame 4.5 14000 4500 63 ee seas 6GY8 
Max. AC Supply Volts per Plate (RMS), 117 Max. DC Output mA, 8. min. 
Min. Total Effect. Plate-Supply Imped. per Plate: half-wave, 30 ohms; full wave, 15 ohms 6H6 
Max. AC Plate Volts (RMS), 150 Min. Total Effective Plate-Supply Impedance: up 6H6GT 
Max. DC Output mA, 8 per Plate to 117 volts, 15 ohms; at 150 volts, 40 ohms 
90. OV i epics 6700 3000 20 renlea Seater 6)5 
250 — BV ienins econ 9 7700 2600 20 ei —  6)5GT 


t For two tubes at stated plate-to-plate load. 


O For two tubes. 


464 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or hdoaaall 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
: 4 : 6.3 0.45 Each Unit as Class A Amplifier 
6)6 Medium-Mu Twin Triede 5c 7BF 63 0.45 Push-Pull Class © Amplifier 
6)7G Sharp-Cutoff Pentode 23 7R 6.3 0.3 Pentode Class A RF Amplifier 
6)7GT 144 7R 
6/86 Triode-Heptode Converter 23 8H CGB 0.3 ee 
Heptode Unit as Mixer 
6JE6 Beam Power Tube 18B 9QL 6.3 2.5 Horizontal Deflection Amplifier 
6)G6 Beam Power Tube 17B 9QU 6.3 1.6 Horizontal Deflection Amplifier 
6JS6 Beam Power Tube 16B 12FY 6.3 2.25 Horizontal Deflection Amplifier 
6K5GT High-Mu Triode 14A 5U 6.3 0.3 Class A Amplifier 
6K7G Remote-Cutoff Pentode 23 7R 6.3 0.3 Class A Amplifier 
6K7GT 14A TR 
6K8 3 8K Triode Unit as Oscillator 
he Triode-Hexode Converter 23 ak 6.3 0.3 Vexcdé: Uetmeetaiene 
Twin High-Mu Tricde— Twin Unit as Class A Amplifier 
6K11 Medium-Mu Triode BA 12BY 6.3 0-5 Class A Amplifier 
: Pentode Unit as Class A 
6KL8 § Diode—Sharp-Cutoff Pentode 6E 9LQ 6.3 0.3 Amplifier 
6L5G Medium-Mu Triode 22 60 6.3 0.15 Class A Amplifier 
Single-Tube Class A Amplifier 
ee Beam Power Tube zis TOONS 6.3 0.9 Push-Pull Class A Amplifier 
Push-Pull Class ABz Amplifier 
su Pentagrid Mixero os a 6.3 0.3 Mixer Service 
6N6G Direct-Coupled Power Triode 25 TAU 6.3 0.8 Class A Amplifier 
Ah Medium-Mu Twin Power Triode ae re 6.3 0.8 Class A Amplier (as Driver) 
Class B Amplifier 
6P5GT Medium-Mu Triode 13D 6Q 6.3 0.3 Amplifier Detector 
6P7G Low-Mu Triode—Remote-Cutoff ; 
] Pentode 23 7U 6.3 0.3 Amplifier and Converter 
607 3 WV 
6Q7G Twin Diode High-Mu Triode 23 7V 6.3 0.3 Triode Unit as Class A Amplifier 
6Q76T “AV 
Twin High-Mu Triode— Twin Unit as Class A Amplifier 
: : B : : Mme iiss 
6Q11 Medium-Mu Triode on 1267 6.3 0.6 Class A Amplifier 
6R7 3 1V 
6R7G = Twin Diode—Medium-Mu Triode 23 1V 6.3 0.3 Triode Unit as Class A Amplifier 
6R7GT 4A OV 
6S4 Medium-Mu Triode 8E SAC me os Vertical Deflection Amplifier 
es Remote-Cutoff Pentode es He 6.3 0.15 Class A Amplifier 


© For two tubes. 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Ampltifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
100 50Q (For both units) 8.5 7100 5300 38 cries are 
Grid Current, 16 mA 6J6 
150 —10V Sean prs Moy Driving Power, 0.35 watt eae 3.5 
ee i hh Einar Oe 
al . : 3 —— eat Oe pss 
6J7GT 
100 Triode-Grid Resistor, 4 — — SS were ain 
250 50000 ohms 5 a oe apt abt 6I8G 
250 — WV 100 2.8 1.4 15M Conversion Transcond., 290 micromhos 
For other characteristics, refer to Type 6JE6A 6JEG 
For other characteristics, refer to Type 6JG6A 6)G6 
ost Amp}. Factor 
175 25V 196 ee SG 125 5600 11300 (Grid No.2 to Plate 3) 6JS6 
250 —=3V 2 5 ae | 50000 1400 70 ae eae HAG 
6K7 
250 — 3V 125-26 10.5 600000 1650 — — a KEG 
6K7GT 
100 Grid Res., 50000 ohms 3.8 Triode-Grid & Hexode-Grid Current, 0.15 mA 6K8 
100 = 3V 100 6.2 2.3. 400000 Conversion Transcond., 325 micromhos 6K8G 
250 — 3V 100 6.0 ao 600000 Conversion Transcond., 350 micromhos 6K86T 
250 — 2V —>—s ——— 1.2 62500 1600 100 —— ee EF | 
250 — 8.5V a ae 10.5 7700 2200 17 — —— 
Grid-No. 1 Volts for plate cur- 
100 0 100 2.2 5.5 555000 4300 rent OF 10-2A;"4.2 GKL8 
250 — Vv —_ — 80 9000 1900 17 a — 6196 
250 —1l14V 250 5.0 72.0 aa — —— 2500 6.5 
250 168Q 250 5.4 75.0 —— — ae 2500 6.5 
270 —17.5V A LOt aes Pea ae any 5000 17.5+ 6L6G 
270 12400 270 «11.00 13400 —— —— Ra 5000 «18.57 6L6GB 
360 —22.5V 270 5.00 88.00 — — — 6600 26.57 
360 24800 2/0 5.00 £88.00 ee — — 9000 24.57 
Oscillator-Grid (No. 3) Bias, —15 voits 6L7 
250 — 6V 150 9.2 2.3 Grid-No. 3 Peak Swing, 16 volts minimum 6L7G 
Conversion Transcond., 350 micromhos 
Output Triode: Plate Volts, 300; Plate mA, 45; Load, 7000 ohms 40 6N6G 
Triode: Plate Volts, 300; Grid Volts, 0; Input Plate mA, 8 ; 
250 <= -5Y 6.0 11300 3100 35 20000 exceeds  §NT 
300 — 6V 7.0 11000 3200 35 or more 0.4 6N7ET 
300 OV Power Output for 1 tube at stated plate-to-plate load 8000 10.0 
250 —13.5 ee. ea 5.0 9500 =< 13.8 — ——  6P5G7 
For other characteristics, refer to Type 6F7 6P7G 
oe ek oe A au 
607 
202 BY —  % go. 100, 3  .— .— bare 
= ‘ 6Q7GT 
250 — 2V ee a 2 62500 1600 100 —. ae 6011 
150 OV —>—s» ——--_—- 222 7000 2500 18 a — Mat 
6R7 
250 — ov ae 9.5 8500 1900 16 — —— ‘6R7G 
6R7GT 
Max. DC Plate Volts, 550 Max. Peak Positive-Pulse Plate Voits, 2200 6S4. 
Max. DC Cathode mA, 30 Max. Plate Dissipation, 8.5 watts 
250 — 3V 100 2.0 8.5 1M 1750 — aa — eek 


ata le SSUES AIRS Nc i een Se Eo Od 
} For two tubes at stated plate-to-plate load. 


1 For two tubes. 


466 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or ; _Use- } 
Name Out- Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 

ie ene ER ec RU 
6S86T Triple Diode—High-Mu Tricde  14¢ 8C8 6.3 0.3 Triode Unit as Class A Amplifier 

CSA] GRE lar ee ee Se a ae ne 

; 2A BR 

6SATGT Pentagrid Converter 13D BAD 6.3 0.3 Converter 
Sv Sy, alien acied satis Sopsmiic ahoaaauaiacractiee 4 denoe 1), cumibe eared «Fotis 

5SB7Y Pentagrid Converter 2A BR 6.3 0.3 Mixer 
_§SC7 ——_—__sHigh-Mu Twin Triode 2A 8s 6.3 0.3 Each Unit as Amplifier 

6SF5 ; : 

BSESGT High-Mu Triode ved ree oe 0.3 Class A Amplifier 
ee Se acne ere ie eK eo 

iode— : Pentode Unit as Class A 

GSF7 — Diode—Remote-Cutoff Pentode 2A TAZ 6.3 0.3 Amipltaer 

6SG7 Semiremote-Cutoff Pentode 2A 8BK 6.3 0.3 Class A Amplifier 

6SH7 SharpeCutoff Pentode 2A 8BK 6.3 0.3 Class A Amplifier 

65) 

BSITRT Sharp-Cutoff Pentode Specie yal 0.3 Class A Amplifier 
TRO A 
Acie Remote-Cutoff Pentode a 6.3 0.3 Class A Amplifier 


6SN7GT | 


13D 6.3 0.6 Each Unit as Class A Amplifier 

6SN7 Medium-Mu Twin Triode 130 8BD 6.3 0.6 even arene OE ie Fe eel 

GTA 6.3 0.6 Each Unit as Vertical Amplifier 

6307 Kee 2 : A oA 8a : i 
GSO7GT Twin-Diode—High-Mu Triode 13D aa 6.3 0.3 Triode Unit as Class A Amplifier 

6SR7 = Twin Diode—Medium-Mu Triode 2A 8Q 6.3 0.3 Triode Unit as Class A Amplifier 
6SS7 Remote-Cutoff Pentode 2A 8N 6.3 0.15 Class A Amplifier 

6ST7 Twin Diode—Medium-Mu Triode 2A 8Q 6.3 0.15 Triode Unit as Amplifier 
fel 2 nia Sarena siellecho dahl | A on SEN oA eM ch 

6SZ7 Twin Diode—High-Mu Triode 2A 8a 6.3 0.15 Triode Unit as Class A Amplifier 
aa a ee melange ee 

‘ ; f 
614 Medium-Mu Triode 5) 7K O63 o.225 _OseiHatorin| UBF TV Receluets 


Class A Amplifier 
ee CE See FOND oy ES ae 58 Oe eee 


617G Twin Diode—High-Mu Triode 22 1V 6.3 0.15 Triode Unit as Class A Amplifier 
618 Triple Diode—High-Mu Tride 68  g9£ 6&3 pte Triode Unit as Class A Amplifier 
ag oer oe BS ps ORE ge Oe yee Oa inn eee 
6U5 Electron-Ray Tube 13H 6R 6.3 6.3 Visual Indicator 
6U76 Remote-Cutoff Pentode 28) 7R 6.3 0.3 Class A Amplifier 
- - Triode Unit as Class A Amplifier 
BU) te Me ede et ORT DY SAEN .snims 0.45 ~~~ Pentode Unit as Class A 
Amplifier 
Sc et 
Single-Tube Class A Amplifier 
6V6GT Beam Power Tube 13D 7AC 6.3 0.45 $$$ 
Push-Pull Class ABs Amplifier 
6V7G Twin Diode—Low-Mu Triode 23 1V 6.3 0.3 Triode Unit as Amplifier 
6W7G Sharp-Cutoff Pentode 23 7R 6.3 0.15 Class A Amplifier 
With Capacitive-Input Filter 
6X5 Full-Wave Rectifier 2B 6S 6.3 0.6 


With Inductive-Input Filter 
nee ee er ie een ainsi A Metin heh te Dotaanchltbdli De AMEE UME 


RCA TYPES FOR REPLACEMENT USE AGT 
Power 
Grid Bias Screen ; 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist-  conduct- cation Cut- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
250 — 2V —_ — 0.9 91000 1100 100 —. —  §6S8GT 
Self- Grid-No. 1 Resistor, 20000 ohms. GSAT 
250 Excited 100 8.5 3.5 1.0 Conversion Transcond., 450 micromhos §SATGT 
Grid-No. 1 Resistor, 20000 ohms. 
100 aay 100 10.2 3.6 500000 Conversion Transcond., $50 micromhos 6SB7Y 
250 — 2V ae as ee Y 53000 1325 70 — — 6S8C7 
6SF5 
250 — 2v —_- — 0.9 66000 1500 100 — 
6SFSGT 
100 —1V 100 3.4 12.0 200000 1975 6SF7 
250 — lV 100 | 12.4 700000 2050 narieinny artic rtp 
100 —1V 100 3.2 8.2 250000 4100 —— — aa 6SG7 
250 — 2.5V 150 3.4 9.2 1M 4000 —. —— 
100 — 1V 100 2.1 53 350000 4000 6SH7 
250 — 1V 150 4.1 10.8 $00000 4900 wes i a 
100 — 3V i90----0;9 2.9 700000 1575 nes 6S)7 
250 — 3V 100 0.8 3.0 1M 1650 see 6SJ7GT 
100 — 1V 100 = 4.0 13.0. 120000 2350 aa Re 6SK7 
250 — 3V 100 2.6 9.2 800000 2000 mere 6SK7GT 
100 OV — ae 10.0 6700 3000 20 — — 
250 — 8&V —>> 9.0 7700 2600 20 — ae 

Max. DC Plate Volts, 450 Max. Plate Dissipation: 5 watts either plate; 7.5 watts both plates = * 

Max. Peak Cathode mA, 70 Max. Peak Positive Pulse Plate Volts, 1500 GTA 
100 ewok yh 0.5 110000 925 100 —— sere 
250 — 2V 1.1 85000 1175 100 —— — §SQ7GT 
250 — 9V er OS 8500 1900 16 ant = SRT 
250 — 3V 100° 26 9.0 1M 1850 —— — Se 

For other characteristics, refer to Type 6SR7 6ST7 

100 —1V —— — 0.8 54000 1300 70 oe — 6$77 
250 — 3V —=> ss —— 1.0 53000 1200 70 — — 

Max. DC Plate Volts, 200 Max. Grid mA, 8 

Max. DC Cathode mA, 30 Max. Plate Dissipation, 3.5 watts 674 

80 150Q —_>—s— ——— 18 — 7000 13 — — 

250 — 3V oe —— 1.2 62000 1050 65 — — 6I7G 
300 45800 — — Grid Resistor,** 0.5 MQ Gain per stage, 40 
100 — 1V —_ — ——— 0.8 54000 1300 70 a wae 618 
250 — 3 — — 10 59000 1200 70 — — 

Plate & Target Supply, 250 volts. Triode Plate Resistor, 1.0 MQ Target Current, 4.0 mA 6U5 

Grid Bias, —22 volts; Shadow Angle, 0°. Bias, 0 volts; Angle, 90°; Plate Current, 0.24 mA 
250 — 3V 100 2.0 8.2 800000 1600 = — —  6U76 
125 — 1V a — 13.5 we 7500 40 — — 

125 —1V 110 3.5 9.5 200000 5000 a woe —— 6U8 
250 —12.5V 250 4.5 45.0 50000 4100 —— 5000 4.5 
315 —13V 225 2.2 34.0 80000 3750 oe 8500 5.5 6VEGT 
250 —15V 250 5.00 70.00 ——— —- see 10000 10.07 
285 —19V 285 400 £70.00 woe — — 8000 14.0+ 

For other characteristics, refer to Type 85 6V7G 
250 — 3V 100 = 0.5 2.0 1.5 M 1225 — —— —  6W/G 

Max. AC Volts per Plate (RMS), 325 Max. DC Output mA, 70 Min. Total Effect. Supply 

Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 245 Imped. per Plate, 525 ohms = §y5 

Max. AC Volts per Plate (RMS), 400 Max. DC Output mA, 70 Min. Value of Input Choke, 

Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 245 10 henries 

t For two tubes at stated plate-to-plate load. OO For two tubes. 


468 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or Uses 
Name Gut- _—Dia- Filament (F) Values to right give operat- 
Type line = gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
6Y5 Full-Wave Rectifier aan 6) 6.3 0.8 With Capacitive-Input Filter 
a A ern men eens ern SH ee eS ii 
6Y7G High-Mu Twin Power Triode 22 8B 6.3 0.6 Class B Amplifier 
Pee eee te AE tn asenst wolecnsay Beek OCR OS OO eee 
624 Refer to type 84/6Z4 
625 Full-Wave Rectifier 22 6K 6.3 0.8 With Capacitive-Input Filter 
12.6 0.4 
6Z7G High-Mu Twin Power Triode 22 8B 6.3 0.3 Class B Amplifier 
6ZY5G Full-Wave Rectifier 22 6S 6.3 0.3 With Capacitive-Input Filter 
TA4 Medium-Mu Triode 12B 5AC 6.3 0.3 Amplifier 
7A5 Beam Power Tube 120 GAA 6.3 0.75 Class A Amplifier 
7A6 Twin Diode 12B TAJ 6.3 0.15 Detector Rectifier 
TAI Remote-Cutoff Pentode 12B BV 6.3 0.3 Class A Amplifier 
7A8 Octode Converter 12B 8U 6.3 0.15 Converter 
7AD7 Power Pentode 12C 8V 6.3 0.6 Class A Amplifier 
TAFT Medium-Mu Twin Triode 12B BAC 6.3 0.3 Each Unit as Class A Amplifier 
7AG7 Sharp-Cutoff Pentode 12B BV 6.3 0.15 Class A Amplifier 
7AH7 Sharp-Cutoff Pentode 12B 8V 6.3 0.15 Class A Amplifier 
7B4 High-Mu Triode 12B 5AC 6.3 0.3 Amplifier 
7B5 Power Pentode 12C 6AE 6.3 0.4 Class A Amplifier 
7B6 Twin Diode—High-Mu Triode 12B 8W 6.3 0.3 Triode Unit as Amplifier 
7B7 Remote-Cutoff Pentode 12B 8V 6.3 0.15 Class A Amplifier 
7B8 Pentagrid Converter 12B 8X 6.3 0.3 Converter 
705 Beam Power Tube 12¢ GAA 6.3 0.45 Class A Amplifier 
7C6 Twin Diode—High-Mu Triode  12B 8W 6.3 0.15 Triode Unit as Class A Amplifier 
707 Sharp-Cutoff Pentode 12B 8V 6.3 0.15 Class A Amplifier 
7E6 Twin Diode—Medium-Mu Triode 128 BW 6.3 0.3 Triode Unit as Amplifier 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
Tey Pentnda 12B SAE 6.3 0.3 Amplifier 
Ss LN alt beh beds nbn ne eee SARACEN ct alps ates Me ete OE ime 
TEY6 Beam Power Tube 13F TAC T.2 0.6 Vertical Deflection Amplifier 
1F7 High-Mu Twin Triode 12B BAC 6.3 0.3 Each Unit as Amplifier 
ash ee) Peg OM Gee iol slgee ajeld obterl 2)ov Oss a aiaaie 
7F8 Medium-Mu Twin Triode 12A 8BW 6.3 0.3 Each Unit as Class A Amplifier 
7G7 Sharp-Cutoff Pentode 12B BV 6.3 0.45 Class A Amplifier 
TH7 Semiremote-Cutoff Pentode 12B 8V 6.3 0.3 Class A Amplifier 
ek Se ae |: ee: |: SO eS OR 
7 Triode-Heptode Converter 128 8BL 6.3 0.3 rode Vues Seni 
¥ Heptode Unit as Mixer 
7K7 Twin Diode—High-Mu Triode 12B 8BF 6.3 0.3 Triode Unit as Class A Amplifier 
A a I et a I Ea 
7L7 Sharp-Cutoff Pentode 12B 8V 6.3 0.3 Class A Amplifier 
SO a gr nn ey a ge ay nr rr 
IN] Medium-Mu Twin-Triode 12¢ BAC 6.3 0.6 Each Unit as Class A Amplifier 
bare a a a rears oe a 
7Q7 Pentagrid Converter 12B 8AL 6.3 0.3 Converter 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
IRI Pentode eS MOLE Mas O32 Amplifier 
787 Triode-Heptode Converter 128 = BBLSCG3 0.3 Telodee UR aeeOScreatos 


eee ee ee ee Heptode Unit as Mixer 


RCA TYPES FOR REPLACEMENT USE 469 
Bees Power 
Grid Bias Screen 
C th d Grid Plate AC Piate Trans- Amplifi- RCA 
athode Screen Cur- Cur-  Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhas Ohms Watts 
Max. AC Volts per Plate (RMS), 350 6Y5 
Max. DC Output mA, 50 .. 
For other characteristics, refer to Type 79 6Y7G 
674 | 
Max. AC Volts per Plate (RMS), 230 675 
Max. DC Output mA, 60 
180 OV Power Output is for one tube at stated plate-to-plate load 12000 4.2 6Z7G 


Max. DC Output mA, 40 


Min. Total Effect. Supply 
Max. Peak Plate mA, 120 


Max. Peak Inverse Volts, 1250 imped. per Plate, 225 ohms 6ZY5G 


For other characteristics, refer to Type 6J5 TA4 
BOF 8 8 Se ee 
Max. AC Voltage per Plate, 150 Volts, RMS Max. DC Output Current per plate, 8 mA 7A6 

For other characteristics, refer to Type 6SK7 TAT 


Anode-Grid (2): 250 max. volts, 4.2 mA 


250 — 3V 100 3.2 3.0 700000 Oscillator-Grid No. 1 Resistor. Conver-  /A8 
sion Transcond., 550 micromhos 
300 680 50 70 28.0 300000 9500 — — — /7AD? 
250 —10V Sh ae 7600 2100 16 —— ———__ IARI 
250 2502 250 82:0 6.0 1M 4200 — — ——  7AG/ 
250 2502 250 1.9 6.8 1M 3300 — — — /AH/ 
For other characteristics, refer to Type 6SF5 . 7B4 
For other characteristics, refer to Type 6K6GT 7B5 
For other characteristics, refer to Type 6SQ7 7B6 
250 — 3V 100 »=17 oie a re <n — ae 
For other characteristics, refer to Type 6A8 1B8 
For other characteristics, refer to Type 6V6 75 
250 ay ——- Vdai is  -1:37.€1 100000 1000 100 — — 1C6 
250 == 3) 100 0.5 2.0 2M 1300 — — — 1C7 
For other characteristics, refer to Type 6BFE 766 
250 3302 100 1.6 7.5. 700000 1300 — — — /E/ 
For other characteristics, refer to Type 6EY6 TEY6 
For other characteristics, refer to Type 6SL7GT 1FI 
250 5002 ee a enema’ 48 = — 1F8 
250 mA. ZY 100 =. 2.0 6.0 800000 4500 ah nips LF 
ois 26.7.5 3500004000 —— 
250 180Q 150 Shy 10.0 800000 4000 = a — 
250 SI 5.0 Triode-Grid & Heptode-Grid Current, 0.4 mA NWT 
250 — 3V 100 2.8 1.4 1.5M Conversion Transcond., 290 «wmhos 
250 anu 2¥ het ot SE Ee: 44000 1600 70 — oo 7K/ 
100 —1V 100 2.4 5.5 100000 3000 —— —— a 77 
250 — 1.5V 100 15 4.5 1M 3100 — ee a 
For other characteristics, refer to Type 6SN7GT INT 
eH RS S51 aaah RRR, OS 700 
250 AY a 2 6.7 1M — 3200 — — —  7R/ 
100 Triode-Grid Resistor, 3.0 —— —— —— — —_— 
250 0 ohms 5.0 —— — — — — 7$7 
250 — 2V 100 3.0 1.8 1.25 M Conversion Transcond., 525 ~mhos 


470 RCA RECEIVING TUBE MANUAL 


Basing Use 

RCA Out- Dia- Heater or . ‘ 

. Name line = gram Filament (F) Values to right give operat- 
Type ing conditions and character- 

istics for indicated typical use 
Volts Amperes 

1V7 Shara-Cutoff Pentode 12B BV 6.3 0.45 Class A Amplifier 
Twi Sharp-Cutoff Pentode 12B 8B) 6.3 0.45 Class A Amplifier 
1X7 Twin Diode—High-Mu Triode 12 8BZ 6.3 0.3 Triode Unit as Class A Amplifier 
1Y¥4 Full-Wave Rectifier 12B 5AB 6.3 0.5 With Capacitive-Input Filter: - 
774 Full-Wave Rectifier 12€ 5AB 6.3 0.9 With Capacitive-Input. Filter 
8FQ7 Medium-Mu Twin Triode 6E LP iti 0.45 Vertical and Horizontal 


Deflection Oscillators 
9BR7 Twin Diede—High-Mu Tride 68  9CF 4) 08 Triode Unit as Class A Amplifier 


a DEAE BEIT IONE LY ENN ME REL I EL 


Triode Unit as Class A Amplifier 


en ee ae eee D 


SCC8.... Mediim: Mu. That —Share-Cutot, _- aid. gexdst 9.5 0.3 Tetrode Unit as Class A 
Amplifier 
10 Power Triode 27B 4D 7.5F 1.25 Class A Amplifier 
F : Triode Unit as Class A Amplifier 
100g = High-Mu Toeca Tok aie 6B = SDA 10.5 0.3 Pentode Unit as Class A 
Amplifier 
9 Detector Amplifier ie i LIF 0.25 Class A Amplifier 
12A5 Power Pentode cat 1F es fe Class A Amplifier 
Pentode a he Class A 
1247 _—sRectifier—Power Pentode 248 +#897K «12.6 0.3 — 
Half-Wave Rectifier 
12A8GT Pentagrid Converter 14A 8A 12.6 0.15 Converter 
10.0 0.15 
12AC6 Remote-Cutoff Pentode 5C 7BK to approx. Ciass A Amplifier 
15.3 at 12.6 V 
10.0 0.15 
12AD06 Pentagrid Converter 5C 7¢H to approx. Converter 
15.9 at 12.6 V 
10.0 0.15 
12AE6. Twin Diode—Medium-Mu Triode 5C 73BT to approx.. Triode Unit as Class. A Amplifier 
15.9 at 12.6 V 
10.0 0.15 
J2AE6A Twin Diode—Medium-Mu Triode 5C 7BT to approx. Triode Unit as Class A Amplifier 
15.9 at 12.6 V 
i 5 il eS a il ONE, TL TAN 
10.0 0.45 Unit No. 1 as Class A Amplifier 
12AE7 Dual Triode 6B Ato aDPEOX AO 
15.9 at 12.6 V Unit No. 2 as Class A Amplifier 
10.0 0.15 
12AF6 Remote-Cutoff Pentode 5C = 7BK.~— sto approx. Class A Amplifier 
1569 at 12.6 V 
aaa Medium-Mu Twin Triode 13C SBE 12.6 0.15 Each Unit as Class A Amplifier 
iF inde Men sate Lenagtk etn uti hy” 82 oe 85 ' 4M 
10.0 0.15 
12AJ6 Twin Diode—Medium-Mu Triode 5c 7BT to approx. Triode Unit as Class A Amplifier 
15.9 at 12.6 V 


Triode Unit as Class A Amplifier 


c Medium-Mu Triode—Power 10.0 0.55 
T2AL8 Tetrode GE = 96S 0% EK Tetrode Unit as Class A 
; Amplifier 
12AU7 Medium-Mu Twin Triode 6B 9A oe Bee Each Unit as Class A Amplifier 
12AV7 Medium-Mu Twin Triode 68 9A» ee oe Each Unit as Class A Amplifier 


RCA TYPES FOR REPLACEMENT USE 471 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen GCur- Cur- Resist- cenduct- cation Out- 
Plate Resistor Grid rent vent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
300 160Q 150 3.9 10.0 300000 5800 sae — ewes 1V7 
For other characteristics, refer to Type 7V7 TW7 
250 = a¥ So 1.9 67000 1500 100 ee —— 1X7 
Max. Peak Inverse Volts, 1250 Max. DC Output mA,70 Max. Peak Plate mA, 180 7Y¥4 
Max. DC Output mA, 100 Min. Total Effec. Supply 
Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 300 Imped. per Plate, 75 ohms 724 
For other characteristics, refer.to Type 6FQ7 8FQ7 
I i a iy ee gee 
250 2002 eenioaippeesgee = Damas 10900 4000 60 eins — SBR7 
125 56Q — —— 15 5000 8000 40 — — 
eer a i gO Y  sodinvnt a aiiesiog tt — 
125 = 1V 125 4 12 100000 5800 —— awe ne SCL8 
425 —40V oe ses 18:0 5000 1600 8.0 10200 1.6 10 
250 390Q Sg 7.3 12000 4400 53 = —— 
135 100Q 135 3.2 11.5 190000 8000 — — a 108 
9135 —10.5V aaa or Waa 15500 Re a= TSC ze 
180 —25V 180 8.0 45.0 35000 2400 een 3300 3.4 12A5 
A ] Sy SA Od a. See Se Se ee ree eee NE 
135 —13.5V 135 25 9.0 300000 975 — 13500 0.55 
AMeMUM AG Plate Voltages. ........csalcieiococsimescmcnconsonscorc cuscovessosenes 125 Volts, RMS 127 
een. PCat Current...” 30 Milliamperes 
For other characteristics, refer to Type GA8GT 12A8GT 
Grid-No. 1 Supply Volts, 0 je 
adig PRIgr A I AES URE | ARE PN a PZ 


I eI OMS OBERT INN pres 
Self- Grid-No. 1 Resistor, 33000 ohms 
12.6 excited 26 15 0.45 1M Conversion Transcond., 260 micromhos 12AD6 


12.6 OV meter ae ee 0.75 15000 1000 15 —— — I12AE6 
See a A a Yr oe 
12.6 OV Pech sia 1 13000 1300 16.7 — —  12AE6A 
12.6 Grid Res. 1.5 megohms 1.9 3150 4000 13.0 a es 12NE7 
12.6 Grid Res. 1 megohm 7.5 985 6500 6.4 am 2. 
Grid-No. 1 Supply Volts, 0 
12.6 — 12.6 0.45 1.1 350000 1500 erence 1 Res., 2.2 Ty 12AF6 
EE Ot es heey mama hale abet  PMNINe! 
180 — 6.5V ee Vel 7.6 8400 1900 16 aes cass leu 
en 2 Wut O) GT) ha Se rl Sn oe AP SOIT CNP ee ab 
12.6 Jeane 4 Rel 22 neon 0.75 45000 1200 55 Pie. sees i) 3 
I ag in a mR aN AG A a SA a 
— 0.9V 
12.6 (across 2.2 megohm res.) 5 13000 1000 13 ie 
Be eortrot Meal aie —5 Ampl. Factor (Grid-No. 2 to Plate) 7.2 12AL8 
Grid-No. 1 (Space-Charge Grid) Volts, 12.6 Ce 480 ale mA, 40 
Transcond, (Grid-No. 2 to Plate), 15000 zmhos , 
_ 100 OV OT TS WY 6250 3100 19.5 rai sommes F103 
250 — 8.5V Se rere 7700 2200 17 =e oe 


150 962 —_—_  — 18 48000 8500 41 Cutoff Volts, —12  12AV7 


A72 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or 1 Use) 
Name Out- Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


12AX4- 
a Half-Wave Rectifier is 4CG me ve Television Damper Service — 
GTA 
12AX7 High-Mu Twin-Triode BB ash ee 03, Each Unit as Class A Amplifier 
12AZ7 High-Mu Twin-Triode 6B 9A 6.3 0.45 Each Unit as Class A Amplifier 
12.6 0.225 
: : Triode Unit as Class A Amplifier 
12B8GT High-Mu Triode—Remote-Cutoff is 8T 12.6 0.3 ——Pentode Unitas Class Aa 
Pentode Amplifiet 
12BA7 Pentagrid Converter 6E BCT 12.6 0.15 Converter 
12BD6 Remote-Cutoff Pentode 5C 7BK —s:12.6 0.15 Class A Amplifier 
12BF6.. Twin Diode—Medium-Mu Triode 5C 7BT 12.6 0.15 Triode Unit as Class A Amplifier 
12BH7 Medium-Mu Twin Triode GE 9A oe ag’ Vertical Deflection Amplifier 
12BK5 Beam Power Tube 6E 9BQ 12.6 0.6 Class A Amplifier 
10.0 0.15 
12BL6 Remote-Cutoff Pentode 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
12BR7 Twin Diode—High-Mu Triode 6B SCF oe ods _‘Triode Unit as Class A Amplifier 
12BV7 Sharp-Cutoff Pentode Levee Lleweet a Class A Amplifier 
é With Capactive Input Filter 
Full-W R : i —————oo——oorrnn—o————————o—oxooro 
12BW4 abe gabe! SG yt.0t Bie abs a With Inductive Input Filter 
12BY7 Sharp-Cutoff Pentode a: ae oe Class A Amplifier 
12¢8 "Win Diode—Semiremote-Cutoff BE «12.6 0.15 Pentode Unit as RF Amplifier 
Pentcde 
10.0 0.45 
120N5 Remote-Cutoff Pentode 5D 7CV ae ier Class A Amplifier 
. at 12. 
: ‘ Triode Unit as Class A Amplifier 
Medium- Triode— = oe ee EE oe eee 
Tv ec bhda die Mirah ob AL ced SDA 12.6 0.3 Pentode Unit as Class A 
Amplifier 
10.0 0.15 
120X6 Remote-Cutoff Pentode 5c 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
10.0 0.2 . 
12DE8 Diode—Remote-Cutoff Pentode 68 SHG to approx. sarin as Class A 
15.9 at 12.6V mplifier 
10.0 0.5 ‘ 
12DK7 —_—- Twin Diode—Power Tetrode 6E HZ ~~ to approx. pier: as lassA 
15.9 at 12.6V mplifier 
10.0 0.55 F 
12DL8 Twin Diode—Power Tetrode 6E SHR to approx. Netrode, Unih as mies b 
15.9 at 12.6V wh 


aa ee ee orm comer ercpmees rece ner eee 


12DM4 13F 


12DM4A Half-Wave Rectifier 136 4cG = 12.6 0.6 Television Damper Service 

12DQ6A Beam Power Tube 20 6AM 12.6 0.6 Horizontal Deflection Amplifier 

12DQ7 Power Pentode 6E 9BF oe ne Class A Amplifier 

12DS7 gh 6E 10.0 0.4 Tetrode Unit as Class A 
Twin Diode—Power Tetrode 93U to approx. ; 

12DS7A / GE 15.9 at 12.6V fot sho 


Didoe Units 


RCA TYPES FOR REPLACEMENT USE AT3 


Power 
Grid Bias Screen , 
or Grid Piate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 

Plate Resistor Grid rent rent ance ance Factor Load put Type 

Volts Voits mA mA Ohms Micromhos Ohms Watts 
Max. Peak Inverse Plate Volts, 4400 { —4400 oa 

ax. Pe V ; Ac G 
Max. Peak Plate mA, 750 Max. Peak Heater-Cathode Volts: +300 GT 
Max. DC Plate mA, 125 DC component must not exceed 900 volts ae 

100 5 \\/ —— —— 0.5 80000 1250 100 —— = 12AX7 

250 — 2V —=_ —— 1.2 62500 1600 100 —— —— { 

100 270Q = = Sei 15000 4000 60 — = 1277 

250 200Q — —— 10.0 10900 5500 60 — — 

90 OV == a 2.8 37000 2400 $0 —— = 
90 == OV. 90 2 7 200000 1800 — —— —— 12B8GT 
For other characteristics, refer to Type 6BA7 12BA7 
For other characteristics, refer to Type 6BD6 12BD6 
Power Output, 

250 — ov —- — « —__ 95 8500 1900 16 300 milliwatts 12BF6 
Max. DC Plate Volts, 450 Absolute Max. Peak Positive-Pulse Plate Volts, 1500 12BH7 
Max. DC Plate mA, 20 Max. Plate Dissipation (Each Unit), 3.5 watts 

250 — 5V 250 3.5 35 100000 8500 aes 6500 3.5 12BK5 

Grid-No. 1 Grid-No. 1 and Grid-No. 3 Volts 
12.6 Supply 12.6.....08 1.35 500000 1350 for transcond. of 10 12BL6 
Volts, 0 micromhos, — 

100 2700 —_ 3.7 15000 4000 60 — ——— 12BR7 

250 2002 —— — 10 10900 5500 60 —— =— 

250 68Q 150 6 27 85000 13000 —— — 

250 — 8V 180 --Se: 0.5 ——- —= —. —— —- 12BV7 

For other characteristics, refer to 6BW4 12BW4 

250 100Q 180 5.75 26 93000 11000 1 a see J DBYI 

250 — 3V 125 2.3 10 600000 1325 = ae 2 1208 

fGrid-No. 1 Supply Volts, 0 
12.6 — 126 3.5 4.5 40000 3800 iGrig'No. 1 Res., 2.2 megohms, !2CN5 
150 150Q —= —— 9 8200 4900 40 —— — 
TT ST TT | | OE LA 12C18 
200 820 125 3.4 15 150000 7000 — —— 
Grid-No. 1 : 
12.6 Supply 12.6 -Vast-35~-3 40000 3100 ee uA as 12CX6 
Volts, 0 ; : 
Grid No. 1 Supply Volts, 0 
12.6 —— 12.6 0.5 13 300000 1500 Grig.No 1 Res. 2.2 megohms '2DE8 
12.6 rie 12:6." 6 4000 5000 ene 3500 0.010  12DK7 
Grid-No. 2 (Control Grid) Volts, —0.5 Ampl. Factor (Grid-No. 2 to Plate) 7.2 
12.6 (across 2.2 megohm resistor) 12DL8 
Grid-No. 1 (Space-Charge Grid) Volts, 12.6 Grid-No. 1 mA, 75 Plate mA, 40 
Transcond. (Grid-No. 2 to Plate), 15000 pumhos Plate Resistance, 480 ohms 
For other characteristics, refer to Type 6DM4 cor, 
Max. DC Plate Volts, 700. Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) ynqgq 
Max. DC Cathode mA, 140 Max. Plate Dissipation, 15 watts 
200 68Q 125 5.6 26 53000 10500 eee a ——--12D07 
—0.5 
19000 9.1 
(across 75 ces a 
12.6 12.6V 22° (cri 35 Oe ee eh 
megohm No. ' 
resistor) to Plate) to Plate) 


Diode Pilate mA, with 10 Volts Applied, 3 mA 


474 RCA’ RECEIVING TUBE MANUAL 
RCA Basing Heater or eit 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type bine gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
10.0 0.25 : 
12DU7 =‘ Twin Diode—Power Tetrode 6B 9)X to approx. Vetrode Unit 2s Class A 
15.9 at 12.6V pane 
10.0 0.375 
12DV8 Twin Diode—Power Tetrode 6E SHR to approx. Class A Amplifier 
15.9 at 12.6V 
: 12.6 0.15 Unit No. 1 as Class A Amplifier 
120W7 baal..tcase = = 6.3 0.3 Unit No. 2 as Class A Amplifier 
Medium-Mu Triode 10.0 0.35 Triode Unit as Class A Amplifier 
12DY8 el aad 6B 93D to approx.  Tetrode Unit as Signal Seeker 
Remote-Cutoff Tetrode 15.9 at 12.6V Relay 8 
10.0 0.19 
12026 Remote-Cutoff Pentode 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
10.0 0.19 
12EA6 Remote-Cutoff Pentode 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
j ; 10.0 0.225  Triode Unit as Class A Amplifier 
Medium-Mu Triode— 
12EC8 Semiremote-Cutoff Pentoge 6B SFA ee bey Pentode Unit as Class A 
: : Amplifier 
12ED5 Beam Power Tube 5D 7CV 12.6 0.45 Class A Amplifier 
10.0 0.15 
12EG6 Pentagrid Amplifier 5C 7CH to approx. Class A Amplifier 
15.9 at 12.6V 
10.0 0.19 
12EK6 Remote-Cutoff Pentede 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
a 10.0 0.15 
12EL6 Twin Diode—High-Mu Triode 5C 7FB to approx. Class A Amplifier 
15.9 at 12.6V 
10.0 0.5 
12EM6 Dicde—Power Tetrode 6E SHV to approx. Class A Amplifier 
15.9 at 12.6V 
12EN6 Beam Power Tube 13D TAC = 12.6 0.6 Vertical Deflection Amplifier 
12F5GT High-Mu Triede 14A 5M —-:12.6 0.15 Amplifier 
on: 10.0 0.15 
Twin Diede—Remote-Cutoff Pentode Unit as Ciass A 
12F8 Pentode 6B SFH ies Ate By Amplifier 
rant 10.0 0.15 
12FK6 =: Twin Diode—Low-Mu Triode 5C 7BT to approx.  Triode Unit as Class A Amplifier 
15.9 at 12.6 V 
daha 10.0 0.15 ' 
12FM6 = Twin Diode—Medium-Mu Triode  5C 7BT to approx. Triode Unit as Class A Amplifier 
15.9 at 12.6V 
Diode—Medium-Mu Triode ; : oak 
12FR8 Remote-Cutotf Pentode 6K = SKU 12.6 0.32 Triode Unit as Class A Amplifier 
12FV7 == Medium-Mu Twin Tride GE SAK ae o-¥5 Each Unit as Class A Amplifier 
OF X3 Medium-Mu Triode—Pentagrid a ae 0. fee Triode Unit as Class A Amplifier 
Converter 15.9 at 12. 6V Pentagrid Unit as Converter 
. : as 10.0 0.27 j j j 
Medium-Mu Triode-Pentagrid Triode Unit as Class A Amplifier 
V2FKBA Converter wi hs Hy at ioe gv Pentagrid Unit as Converter 
10.0 0.15 
12GA6 Pentagrid Converter 5C 7CH to approx. Converter 
15.9 at 12.6V 
126C6 Beam Power Tube 20 8X 12.6 0.6 Horizontal Deflection Amplifier 
12G)5 Beam Power Tube 18A 9QK 12.6 0.6 Horizontal Defiection Amplifier 


RCA TYPES FOR REPLACEMENT USE AT5 


pV. SSA 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- ; RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
12.6 aos 12.6 1.5 12 6000 6200 aoe 2700 0.025 12DU7 
Grid-No. 2 (Control Grid) Resistor, 4.7 megohms Ampl. Factor (Grid-No, 2 to Plate) 7.6 
- Grid-No. 1 erry ane Grid) Volts, 12.6 Grid-No. 1-mA, 53 Plate mA, 9 12DV8 
Transcond. (Grid-No. 2 to Plate), 8500 wmhos Plate Resistance, 900 ohms 
250 — 2V — —— 1.2 ~ 62500 —- 100 — masta 
_ 250 — 8.5V — _—- —_—s 105 7700-2200 17 —- ——— 1bW7 
12.6 coe — — 1.2 10000 2009 20 — —- 
~ —— 10 —— 5min. Grid No. 1 resistor 10 megohms. Plate Load 700 ohms 12DY8 
15 — 6V 15 —— 3 max. — — ——- Plate Load 700 ohms 
Grid-No.1 
12.6 Supply 12.6 2.2 4.5 25000 3800 ete — — 12026 
Volts, 0 
12.6 ee AS SRE ER SEC ARE gee ona ee ey 
- 4700Q 
12.6 (Grid Res.) — — 2.4 6000 4700 25 — — 1268 
12.6 —- 12.6 0.28 0.66 750000 2000 Grid No. 1 Res., 33000 ohms 
aS) 125 7 37 14000 8500 a 4500 1.5 12ED5 
{Between Grid No. 3 & Plate 
12.6 — 0.6V} 12.6 2.8 55 150000 800i Bias voltage across res. 12EG66 
2.2 megohms 
Grid-No. 1 Supply Volts, 0 
12.6 re 12:6---1.7 4 50000 4200 Grid-No. 1 Res. (Bypassed), 12EK6 
2.2 megohms 
12.6 OV ee 2 0.75 45000 1200 55 st , —— 12EL6 
a rn RL LIS SRR LITRE, SPINS EDS INNER, 2°.» CE 
12.6 EASRA 12.6 1 6 4000 5000 Grid-No. 1 Res., 2.2 megohms 12EM6 
Max. Peak Pos.-Pulse Volts, 1200 Max. Plate Dissioation, 7 watts 
Max. Peak Neg.-Pulse Grid Volts, 250 ; pee 12EN6 
Max. Peak Cathode mA, 175 Max. DC Plate Volts, 300 
For other characteristics, refer to Type 6F5GT 12F5GT 
12.6 ov 1260.38 j-- 1-2 B0000;ye 100g SND E da VOTER TOE, ADS BED 
Grid Supply Volts, 0 
12.6 Grid Res. (Bypassed), 1.3 6200 1200 7.4 ae — 12FK6 
2.2 megohms 
12.6 OV se Nee 1 7700 1300 10 ee —  12FM6 
eee ere Ea 
12.6 —0.8V 26" 07 1.9 400000 2700 sae ees = 
a 8 2 he ene RSA 8 £3 
100 =o QV dons. —S- 16 2250 9600 21.5 nets cs ee 1s 
neeccrc reece acca acer ec ccc en a ee a aaa a a a SC 
12.6 — eS EO RE UPR 1 ES 10 By et eR ae 
Grid No. 3 Res., 2.2 megohms 
12.6 oe: 12.6 1.25 Oat SON Conversion Transcond., 300 mmhos 
12.6 — 0.8 —— —— 3 7150 1400 10 —- a 12FX8A 
IO he ae ties! i te eek BE, 
Grid No. 3-Res., 2.2 megohms 
12.6 — 0.5 12.6 1.25 0.29 590000 Conversion Transcond., 300 mwmhos 
Grid No. 1 Res., 33000 ohms 
12.6 1.6V 12.6 0.8 0.3 1M Conversion. Transcond., 140 mwmhos 12GA6 
Cece ae ease a SN OE Te a ee A 
-Max. DC Plate Volts, 770 Max. Peak Positive-Pulse Pilate Volts, 6500 
Max. DC Cathode mA, 175 Max. Plate Dissipation 17.5 watts 126C6 


For other characteristics, refer to Type 6GJ5 12G)5_ 


a 


476 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or Use 
Name Out- —dDia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


12GT5A Beam Power Tube tee SNZ 12.6 0.6 Horizontal Deflection Amplifier 
Nestor Voltage Doubler 
12H6 Twin Diode 2B 8 867Q 12.6 0.15 MEAT ATR Go 
12)5GT Medium-Mu Triode 13D 6Q 12.6 0.15 Amplifier 
12)7GT Sharp-Cutoff Pentode 14A 7R 12.6 0.15 Amplifier 
10.0 0.325 ‘ 
12)8 Twin Diode—Power Tetrode 6B 96C to approx. Tetrode Unit as Class A 
15.9 at 12.6V Amplifier 
10.0 0.4 
12K5 Power Tetrode 5D 7EK to approx. Class A Amplifier 
15.9 at 12.6V 
12K76T Remote-Cutoff Pentode 14A 7R 12.6 0.15 Amplifier 
12K8 Triode-Hexode Converter 3 8K 12.6 0.15 Oscillator Mixer 
iode— e Pentode Unit as Class A 
12KL8  Diode—Sharp-Cutoff Pentode © GE  # 9LQ 12.6 0.15 Amplifier 
12L66T Beam Power Tube 13D TAC = :12.6 0.6 - Class A Amplifier 
12Q7GT Twin Diode—High-Mu Triode 14A 1V 12.6 0.15 Triode Unit as Amplifier 
12R5 © Beam Power Tube 5D 7CV 12.6 0.6 Vertical Deflection Amplifier 
12S8GT ‘Triple Diode—High-Mu Triode 14B 8CB 12.6 0.15 Triode Unit as Class A Amplifier 
12SAT 
yest Pentagrid Converter ia sag 12.6 0.15 Converter 
12SC7 High-Mu Twin Triode 2A 8S 12.6 0.15 Each Unit as Class A Amplifier 
12SF5 a pes 
12SF5 High-Mu Triode 13D GAB 12.6 0.15 Class A Amplifier 
GT 
12SF7 Diode—Remote-Cutoff Pentode 2A TAZ —-:12.6 0.15 Pentode Unit as Amplifier 
12SG7 Semiremote-Cutoff Pentode 2A 8BK «12.6 0.15 Class A Amplifier 
12SH7 Remote-Cutoff Pentode 3 8BK —s:12.6 0.15 Class A Amplifier 
12SJ7 
128)7 Sharp-Cutoff Pentode Zhao, BN nova 19.6 0.15 Class A Amplifier 
CT 13D 8N 
12SK7 
12SK7 Remote-Cutoff Pentode a He 12.6 0.15 Class A Amplifier 
GT 
Tan Medium-Mu Twin Triode 13D 8BD 12.6 0.3 Each Unit as Class A Amplifier 
12S8Q7 A *0 
12SQ7 = Twin Diode—High-Mu Triode 13D 80 12.6 0.15 Triode Unit as Class A Amplifier 
GT 
12SR7 oA 8a 
12SR7 = Twin Diode—Medium-Mu Triode 13D 80 12.6 0.15 Triode Unit as Class A Amplifier 
GT 
10.0 0.15 
12U7 Medium-Mu Twin Triode 6B 7CK to approx. Each Unit as Class A Amplifier 
15.9 at 12.6V 
1223 Half-Wave Rectifier 22 4G 12.6 0.3 With Capacitive-Input Filter 


14A4 Medium-Mu Triode 12B 5AC 12.6 0.15 Class A Amplifier 


RCA TYPES FOR REPLACEMENT USE ATT 


Power 
Grid Bias Screen ‘ 
Plate or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
EEE III cc, 420 Moe eit LEA SELLE A ee Re ee 
Max. DC Plate Volts, 770 Max. Peak Positive-Pulse Plate Volts, 6500 12GT5A 
Max. DC Cathode mA, 175 Max. Plate Dissipation, 17.5 watts 
Max. AC Supply Volts per Plate (RMS), 117 Max. DC Output mA, 8. min. 
Min. Total Effect. Plate-Supply Imped. per Plate: half-wave, 30 ohms; full wave, 15 ohms 12H6 
Max. AC Plate Volts (RMS), 150 Min. Total Effective Plate-Supply Impedance: up 
Max. DC Output mA, 8 per Plate to 117 volts, 15 ohms; at 150 volts, 40 ohms 
For other characteristics, refer to Type 6J5GT 12)5GT 
For other characteristics, refer to Type 6J7GT 12)7GT 
12.6 — 0v 12.6 1.5 12 6000 5500 noe 2700 0.02 12J8 
DC Plate Volts, 12.6 Grid-No. 2 (Control Grid) Volts, —.5 Plate Resistance, 480 ohms 
Grid-No. 1 (Space- Charge Grid) Volts, 12.6 Amplification Factor, Grid-No. 2 to Plate, 7.2 12K5 
DC Plate mA, 40 Grid-No. 1 mA, 75 Transcond., Grid-No. 2 to Plate, 15000 wmhos 
For other characteristics, refer to Type 6K7GT 12K76T 
For other characteristics, refer to Type 6K8 12K8 
For other characteristics, see Type 6KL8 12KL8 
110 — 7.5V 110 4.0 49 13000 8000 _— 2000 2.1 12L6GT 
200 1800 125 Def) 46 28000 8000 4000 3.8 
For other characteristics, refer to Type 6Q7GT __ 12Q7GT 
Max. DC Plate Volts, 150 Max. Peak Neg.-Pulse Grid-No. 1 Voits, 150 
Max. Peak Cathode mA, 155 Max. Grid-No. 2 Volts, 150 12R5 
Max. Plate Dissipation, 4.5 watts Max. Peak Positive-Pulse Piate Volts, 1500 (Abs.) 
250 aah DV ew | nes: 0.9 91000 1100 100 oe —- 1258Gh 
12SAT 
For other characteristics, refer to Type 6SA7 12SA7 
GT 
For other characteristics, refer to Type 6SC7 12SC7 
12SF5 
For other characteristics, refer to Type 6SF5 12SF5 
GT 
For other characteristics, refer to Type 6SF7 12SF7 
For other characteristics, refer to Type 6SG7 12SG7 
For other characteristics, refer to Type 6SH7 12SHT 
12S)7 
For other characteristics, refer to Type 6SJ7 pe 
eee rey hd ee EEE ESTO 
12SK7 
For other characteristics, refer to Type 6SK7 12SK7 
GT 


weeeemen  wenie oe inl eng ee ee Ye ee ee 
For other characteristics, refer to Type 6J5 12SN7 

eh ERT Se i cee teeter.” SSeanemeemsae te ata test SSA Sean eT 
12SQ7 . 


For other characteristics, refer to Type 6SQ7 ie 
a a tt it i 
12SR7 
For other characteristics, refer to Type 6SR7 12SR7 
GT 


0000 wt 


12.6 OV wee enh Sal 12500 1600 20 rine “ait Laue 


Max. DC Output mA,55 1273 
For other characteristics, refer to Type 6J5 14A4 


478 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or sere 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


14A5 Beam Power Tube 12B GAA =: 12.6 0.15 Class A Amplifier 
14A7 Remote-Cutoff Pentede 12B sy 12.6 0.15 Class A Amplifier 
14AF7 Medium-Mu Twin-Tricde 12B BSAC —-:12.6 0.15 Each Unit as Class A Amplifier 
_14B6 Twin Diode—High-Mu Triode 12B 8W 12.6 0.15 Triode Unit as Class A Amplifier 
14B8 Pentagrid Converter 12B 8X 12.6 0.15 Converter 
1465 Beam Power Tube 12¢ GAA —-:12.6 0.225 Class A Amplifier 
1467 Sharp-Cutoff Pentode 12B 8V 12.6 0.15 Class A Amplifier 
14E6 Twin Diode—Medium-Mu Triode 12B 8W 12.6 0.15 Triode Unit as Class A Amplifier 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
14E7 Pentode 128 «SAE 12.6 0.15 Ataptitier 
14F7 High-Mu Twin Tricde 12B SAC —-:12.6 0.15 Each Unit as Class A Amplifier 
14F8 Medium-Mu Twin Tricde 12A 8sBW ss «12.6 0.15 Each Unit as Class A Amplifier 
14H7 Semiremote-Cutoff Pentode 12B 8V 12.6 0.15 Class A Amplifier 
14)7 Triode-Heptode Converter 12B 8BL =: 12.6 0.15 Converter 
14N7 Medium-Mu Twin Triode 12¢ 8AC =-:12.6 0.3 Each Unit as Class A Amplifier 
1407 Pentagrid Converter 12B 8AL 12.6 0.15 Converter 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
14R7 Pentode 12B 8AE 12.6 0.15 Amplifier 
15 Sharp-Cutoff Pentode 24B 5F 2.0 0.22 Class A Amplifier 
IN Saeco eat ones Te ie = 
GT alf-Wave Rectifier 13D 4CG 16.8 0.45 Television Damper Service 
17DQ6A Beam Power Tube 20 GAM ‘16.8 0.45 Horizontal Deflection Amplifier 
17G)5 Novar-Beam Power Tube 18A 9QK 16.8 0.45 Horizontal Deflection Amplifier 
17H3 Half-Wave Rectifier 6E 9FK = s-:17.5 0.3 Television Damper Service 


17366 Beam Power Tube 17B 9QquU ss: 16.8 0.6 Horizontal Deflection Amplifier 
Triode Unit as Class A Amplifier 


Tiff Medium: My, Triede--Shatp Cater — sar s80T——"-16.8 0.45 Pentode Unit as Class A 
Amplifier : 
18A5 Beam Power Tube 13F 6CK =:18.5 0.3 Horizontal Deflection Amplifier 
: 7¢C 18.0 0.1 F 
18FW6 Remote-Cutoff Pentode 5c eC 18.0 01 Class A Amplifier 
18FX6 Pentagrid Converter 5C ton a eR Converter 
18FY6 Twin Diode—High-Mu Triode a AB ac a Triode Unit as Class A Amplifier 
19 High-Mu Twin Power Triode © 72.0" = —c 2.0F 0.26 Amplifier 
19AU4 7 cal ; 
GTA Half-Wave Rectifier 136 4CG 18.9 0.6 Television Damper Service 
19BG6G +6 
19BG6 Beam Power Tube au SBT 18.9 0.3 Horizontal Deflection Amplifier 
GA 
19J6 Medium-Mu Twin Triode 5C 1BF =—s-:18.9 0.15 Each Unit as Class A Amplifier 
1978 Triple Diode—High-Mu Triode = — 9E 18.9 0.15  —‘ Triode Unit as Class A Amplifier 
20 Power Triode 4D 3.3F 0.132 Class A Amplifier 
Pentode Unit as Class A 
20EQ7  Diode—Remote-Cutoff Pentode 6E 9LQ = 20.0 0.1 Amplifier 


Z21EX6 Beam Power Tube 21B 5BT = 21.5 0.6 Horizontal Deflection Amplifier 


RCA TYPES FOR REPLACEMENT USE AT9 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- ‘RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
100 — 1V 100 4.0 13.0 120000 2350 14A7 
250. — 3V 100 2.6 — 9.2 800000 2000: oii cine ae. 
For other characteristics, refer to Type TAFT 14AF7- 
For other characteristics, refer to Type 6SQ7 14B6 
For other characteristics, refer to Type 6A8 14B8 
315 —13V 225 2.2 34.0 80000 3750 ite 8500 5.5 1405 
For other characteristics, refer to Type 6SJ7 1407 
For other characteristics, refer to Type 6BF6 . 1456 
250 3302 100 1.6 7.5. 700000 1300 Sa ee — 147 
For other characteristics, refer to Type 6SL7GT 14F7 
250 5002 aie 6.0 od 3300 48 alee — 14F8 
For other characteristics, refer to Type 7H7 14H7 
For other characteristics, refer to Type 7J7 14)7 
For other characteristics, refer to Type 6SN7GT 14N7 
For other characteristics, refer to Type 6SA7 1407 
For other characteristics, refer to Type 7R7 14R7 
Ieee a Sh a Se ee re nana aa a mbit noi oa eat ert 
135 — 1.5V 67.5 0.3 1.85 800000 750 a suas — 15 
Max. Peak Inverse Plate Volts, 4400 Max. Peak Heater-Cathode Volts: { —4000 17AX4 
Max. Peak Plate mA, 750 300 
Max. DC Plate mA, 125 DC component must not exceed 900 volts GT 
For other ratings, refer to Type 6DM4 17DM4 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 17DQ6A 
Max. DC Cathode mA, 140 Max. Plate Dissipation, 15 watts 
For other ratings, refer to Type 6G)5 17635 
Max. Peak Inverse Plate Volts, 2000 Max. Average Plate mA, 75 17H3 
Max. Peak Plate mA, 450 Max. Plate Dissipation, 3 watts 
For other characteristics, refer to Type 17JG6A 17)&6 
150 — 5V — — 303 11300 1900 21.5 — ——— 
120 — 8V 110 4 46 11700 7100 — — — 17LD8 
i i a 
Max. DC Plate Volts, 350 Max. Peak Pos.-Pulse Plate Volts, 3000 18A5 
Max. DC Cathode mA, 90 Max. Plate Dissipation, 9 watts 
100 682 100 4.4 11 250000 4400 ame! ew! —  I18FW6 
OS. gone Sy act oe Sa RP ER | ae ee eee | tee 
Grid No. 1 Resistor, 20000 ohms 
100 — 1.5V 100 6.2 2.3. 400000 Conversich Tranacond., 480. imhos 18FX6 
100 —1V pee. & 0.6 77000 1300 100 ines — 186 
DSSS ete ree ter tea ate i tearataer tate et aera nate Samer aR nc an a Sen oon anemone eee ner 
For other characteristics, refer to Type 1J6GT 19 
For other ratings, refer to Type GAU4GTA Ws 
EE ———E———————E EES Enna a nn oe of ae 110 T ae 
i 19BG6G 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6600 (Abs.) 4qpeg 
Max. DC Plate Current, 110 mA. Max. Plate Dissipation, 20 watts GA 
50Q (For both units at ase st 
100 the specified. conditions) 8.5 7100 5300 38 19)6 
For other characteristics, refer to Type 618A 1978 
135 —22.5V — — 6.5 6300 525 3.3 6500 0.110 20 
a eeeteer cei) Te ie 5 eee ae ee 
For other characteristics, refer to Type 6EQ7 20EQ7 


For other ratings, refer to Type 6EX6 21EX6 


480 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or rae 
Name Out- —ODiia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


Perea rs ree eS 


22 Sharp-Cuteff Tetrode 29K 4K 3.3F 0.132 Screen-Grid RF Amplifier 
24A Sharp-Cutoff Tetrode 29K 5E 2.5 1.75 Screen-Grid RF Amplifier 
eRe Power Pentode ee a 25.0 0.3 Class A Amplifier 
25A7GT Rectifier—Power Pentode 13D 8F =—s_- 25.0 0.3 Blears ‘ 
Half-Wave Rectifier 
ae High-Mu Power Triode 13D 6Q 25.0 0.3 Amplifier 
25B5 _—Direct-Coupled Power Amplifier 6D = 25.0 0.3 Amplifier 
25B6G Power Pentode 25 Isr" 25.0 0.3 Class A Amplifier 
TepRET Hel Me Trede Remote Cotek eo a yew aie 0.15 ET cee 
Amplifier 
25BK5 Beam Power Tube GE 9BQ 25 0.3 Class A Amplifier 
case Beam Power Tube 14D 6AM 25.0 0.3 Horizontal Deflection Amplifier 
ae Beam Power Tube 21B aay > 0.6 Horizontal Deflection Amplifier 
25EC6 Beam Power Tube 21A 5BT =. 25.0 0.6 Horizontal Deflection Amplifier 
2516 Beam Power Tube 2B TAC =. 25.0 0.3 Amplifier 
25L6GT Beam Power Tube 13D TAC —_- 25.0 0.3 Amplifier 
25N6G _‘Direct-Coupled Power Amplifier — 7W 25.0 0.3 Class A Amplifier 
25W4GT Half-Wave Rectifier 13D ACG = 25.0 0.3 Television Damper Service 
25Y5 Rectifier-Doubler aay “GEMNIE 250 0.3 Half-Wave Rectifier 
2525 Rectifier-Doubler ae giana - 25.0 0.3 Rectifier-Doubler 
coe Rectifier-Doubler a. o ao a det oe 
Half-Wave Rectifier 
26 Medium-Mu Triode 26 4D 1.5F 1.05 Class A Amplifier 
27 Low-Mu Triode te egy Cage 1.75 Class A Amplifier 
30 Medium-Mu Triode pga Spar ase 0.06 Amplifier 
31 Power Triode rae 4D 2.0F 0.13 Class A Amplifier 
32 Sharp-Cutoff Tetrode 29K 4K 2.0F 0.06 Class A Amplifier 
32ET5 Power Pentode 5D 7CV 32.0 0.1 Class A Amplifier 
32L7GT  Rectier—Beam Power Tube 14A 8Z 32.5 0.3 eee 
33 Power Pentode 25 5K 2.5F 0.26 Class A Amplifier 
34 Remote-Cutoff Pentode 29K 4M 2.0F 0.06 Screen-Grid RF Amplifier 


a 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
1.3 
135 — 1.5V 67.5 (Niax,) 3-7 325000 500 — — — 22 
For other characteristics, refer to Type 22JG6A 22)G6 
1.7 
250 — 3V 90 (winx) 4:9 600000 1050 —— — —  24A 
95 —15V 95 4 20 45000 2000 — 4500 0.9 eee 
a 
100 —15V 100 4.0 20.5 50000 1800 oe 4500 0.77 25A7 
Max. AC Plate Volts (RMS), 117 Max. DC Output mA, 75 Max.Peak Plate mA, 450 I 
110 +15V (Grid mA, 7) 15 15200 3800 58 — —— “ey 
For other characteristics, refer to Type 25N6G 25B5 
200 —23V 135 1.8 62.0 18000 5000 pies 2500 oad 25B6G 
100 — 1V a —— 0.6 75000 1500 112 —— —— 
100 — 3V 100 2.0 7.6 185000 2000 — — — 25B8G1 
For other characteristics, refer to Type 6BK5 25BK5 
Max. DC Plate Volts, 600 Absolute Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 20BQ6 
Max. DC Cathode mA, 112.5 Max. Plate Dissipation, 11 Watts GT 
For other characteristics, refer to Type 6Y6G 25C6G 
Max. DC Plate Volts, 700 Max. Peak Positive-Plus Plate Vols, 7000 29CD6 
- Max. DC Plate mA, 200 Max. Plate Dissipation, 20 Watts GA 
ee ae 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 700 (Abs.) 25EC6 
Max. DC Cathode mA, 200 Max. Plate Dissipation 10 watts. 
110 each, DV, 110 4 49 13000 9000 —— 2000 2A 516 
200 — 8V 110 2 50 30000 9500 — 3000 4.3 
For other characteristics, refer to Type 50L6GT 25L66T 
Output Triode: Plate Volts, 180; Plate mA, 46; Load, 4000 ohms 3.8 25N6G 
Triode: Plate Volts, 100; Grid Volts, 0; A-F Signal Volts (Peak), 29.7; Plate mA, 5.8 j 
Max. Peak Inverse Plate Volts, 3850 (Abs.) : _f —500 (Abs.) 
Max. Peak Plate mA, 750 Max. Peak Heater-Cathode Volts: { +200 25W4GT 
Max. DC Plate mA, 125 DC Component must not exceed 100 volts 
Max. DC Output mA per Plate, 75 25Y9 
For other ratings, refer to Type 2526 2525 
fee nenGereerth) 6 a ee ee 
Max. AC Volts per Plate (RMS), 117 Min. Total Effective Plate-Supply Impedance: Half- 2516 
Max. DC Output mA, 75 Wave, 30 ohms; Full-Wave, 15 ohms 
~ Max. AC Volts per Plate (RMS), 235 Min. Totai Effect. Supply Imped. per Plate: at 117 volts 2576CT 
Max. DC Output mA per Plate, 75 15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms 
180 —14.5V —> ss —— 6.2 7300 1150 8.3 on — 26 
- 250 —21V a ne 9250 975 9.0 — — 2] 
For other characteristics, refer to Type 1H4G 30 
180 —30V —_ - ——— 12.3 3600 1050 3.8 5700 0.375 31 
180 ? 
(Max.) — 3V 67.5 0.4 1.7 1M 650 we — a 32 
10  #—/7.5V oi, 12-8 woe 21500 5500 — 2800 mmm AS ey 
90 — 7V 90 2.0 27.0 17000 4800 — 2600 1.0 : 
Maximum AG Plate VOUtagZe.ecrcussssssssssscssssccssssecccssseccsseeneeee 125 Volts, RMS —~ 32L7GT 
Maximum. DC. Output. Current...........rrsosscrersrsrersneserereraceoes 60 Milliamperes 
180 —18V 180 5.0 22.0 55000, 1750 — 6000 1.4 33 
180 ae 67.5 1.0 2.8 1M arse eae Ses 


in. 
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RCA Basing Heater or Use : 
Name Out- _—dDia- Filament (F) Values to right give operat- 
Type line = gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
71CV 34.0 0.1 : 
34GD5 Beam Power Tube 5D IV 34.0 aa Class A Amplifier 
35 Remote-Cutoff Tetrode 29K 5E 25 1.75 Screen-Grid RF Amplifier 
Erne aR Gay aren ehiemnn aa ORL TRA eNP NE MMERERMONTUE TS MMI 
35A5 Beam Power Tube 12€ 6AA = 335.0 0.15 Single-Tube Class A Amplifier 
35B5 Beam Power Tube 5D 7BZ 35.0 0.15 Class A Amplifier 
Triode Unit as Class A Ampiifier 
35DZ78 High-Mu Triode—Power Pentode 6H 9JE 35.0 0.15  ~ Pentode Unit as ClassA 
Amplifier 
356L6 Beam Power Tube 5D 7FZ = 35.0 0.15 Class A Amplifier 
Half-Wave Rectifier Heater Tap 12C 5AL 35.0 0.15 . sa: F 
suv for Pilot Pilot Between Pins 1 and 4 With Capacitive-Input Fitter 
3523 Half-Wave Rectifier 12 4Z 35.0 0.15 With Capacitive-input Filter 
35Z46T Half-Wave Rectifier 13D SAA =. 35.0 0.15 With Capacitive-Input Filter 
ic a: reneenateranaatah anata alamnsattea SS teeamenabceass Oats A! Neen a ERENCES 
36 Sharp-Cutoff Tetrode 24B 5E 6.3 0.3 Screen-Grid RF Amplifier 
eee ee OR en eee 
36AM3 Half-Wave Rectifier 5D 5BQ =: 36.0 0.1 With Capacitive-Input Filter 
hhc aOR ES AE LEED hl ba ia Aalrdilchce Acad RS AR RIO 
36AM3A Half-Wave Rectifier 5D Soa co Ve With Capacitive-input Filter 
37 Medium-Mu Triode pe 5A 6.3 0.3 Class A Amplifier 
38 Power Pentode 24B 5F 6.3 0.3 Class A Amplifier 
39/44 Remote-Cutoff Pentode 248 5F 6.3 0.3 Class A Amplifier 
AO Medium-Mu Triode 26 AD 5.0F 0.25 Class A Amplifier 
4] Power Pentode Fer Bhooor 6.3 0.4 Amplifier 
42 Power Pentode 28 668 6.3 0.7 Amplifier 
43 Power Pentode 28 6B 25.0 0.3 Amplifier 
45 Power Triode 26 4D 2.5F 1.5 Class A Amplifier 
4573 Half-Wave Rectifier 5C 5AM = 45.0 0.075 Half-Wave Rectifier 
ee ee res Sr tare lara 
Half-Wave Rectifier 13D 6AD 45.0 0.15 : See: P 
49291 Heater Tap for Pilot Pilot Between Pins 2 and 3 With Capacitive-Input Filter 
46 Dual-Grid Power Amplifier 27B 5C 2.5F 1.75 Class A Amplifier 
Ba acta hho es ES eee LS TS SAS 
4] Power Pentode 21B 5B 2.5F pe Class A Amplifier 
i ech kt Pc SSS 
48 Power Tetrode 27B GA 30.0 0.4 Class A Amplifier 
49 Dual-Grid Power Amplifier 26 5C 2.0F 0.12 Class A Amplifier 
50 Power Triode 29L 4D 7.5F 1.25 Class A Amplifier 
50A5 Beam Power Tube 12¢ GAA 50.0 0.15 Class A Amplifier 
Os 1 CRRA tll ak hI aha A tc ARIST WARE 
50C6G Beam Power Tube 25 7AC = 50.0 0.15 Single-Tube Class A Amplifier 
SOFES Beam Power Tuhe 136 = 8KB_—s«50.0 0.15 . Class A Amplifier 
50FK5 Power Pentode 5D 7cV =—s-_ 50.0 0.1 Class A Amplifier 
50X6 Rectifier-Doubler 12C 70X 50.0 0.15 Rectifier-Doubler 
50Y66GT Rectifier-Doubler 13D 7@ = 50.0 0.15 Rectifier-Doubler 
SOYIGT Rectifier-Doubler 130 8AN 50.0 0.15 VOlSEe Dae 
Heater Tap for Pilot Pilot Between Pins 6 and 7 Half-Wave Rectifier 
eens else atc enn tree erent ane eereerenehnirrone hee a a a TTC ETE Uk mE 
50276 Rectifier-Doubler 22 8AN 50.0. 0.15 Voltage Doubler 
Heater Tap for Pilot Pilot Between Pins 6 and 7 ~~" Half-Wave Rectifier 


53 High-Mu Twin Power Triode 26 7B 2.5 2.0 Amplifier 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
110 — 7.5V 110 3 35 13000 5700 Reema: 2500 1.4 34GD5 
250 -yititoag, A Oi WS 1 65 ee ple — — — 8 
For other characteristics, refer to Type 35L6GT 35A5 
For other characteristics, refer to Type 35C5 35B5 
120 15000 25S 0.8 es 1400 100 ——— A 
140 180Q 120 6 45 —- 7500 —— 2500 2.0 39D28 
110 — 7.5V 110 3 45 12000 7500 aon 2500 1.8 356L6 
For other characteristics, refer to Type 35W4 354 
For other ratings, refer to Type 35Z5GT 3523 
Max. DC Output mA, 100 Min. Total Effective Plate-Supply Impedance: Up to 117 35Z4GT 
volts, 15 ohms; at 235 volts, 100 ohms 
100 — 1.5V 55 — 1.8 550000 850 36 
250 — 3V : 90 IEPA 3:2 550000 1080 aa ee pect 
AC Plate Volts (RMS), 117 Max. Peak Inverse Volts, 365 36AM3 
Max. DC Output mA, 82 Tube Voltage Drop for Piate mA, 150, 20 volts 
Max. AC Plate Volts (RMS), 120 Max. Peak Inverse Volts, 365 36AM3A 
Max. DC Output mA, 82 Tube Voltage Drop for Plate mA, 150, 16 volts 
250 —18V ss) hie 7.5 8400 1100 9.2 a — 37 
Se RRC TS SDS WEN 6 I al IR hh ite ll fa kA ©. a 
250 -- —25V 250 3.8 22.0 100000 1200 —— 10000 2.50 38 
f — 3V 
Ne ie ath SE ees © Se 10-1050. ee 80 
180 — 3V 2a 0.2 150000 200 30 ase — 40 
For other characteristics, refer to Type 6KEGT 4] 
For other characteristics, refer to Type 6F6G 42 
For other characteristics, refer to Type 25A6 43 
275 —56V eee ee OHO) 1700 2050 3.5 4600 2.00 45 
Max. Peak Inverse Volts, 350 Max. DC Output mA, 65 Max. Peak Plate mA, 390 4573 
For other ratings, refer to Type 35Z5GT 4575GT 
250 —33V BE eed in 22 2380 2350 5.6 6400 1.25 46 
250 4502 - 250 6.0 31 60000 2500 mers 7000 2.7 4] 
125 —20V 100 9.5 56 ea 3900 oes 1500 2.5 48 
135 —20V oe — 6.0 4175 1125 4.7 11000 0.17 49 
450 —84V Te ees, 5 1800 2100 3.8 4350 4.6 ous 
For other characteristics, refer to Type SOL6GT 50A5 
135 —15.5V 135 3.5 58 9300 7000 — 2000 3.6 50C6G 
200 —l14V 135 232 61 18300 7100 —- 2600 6 
For other characteristics, refer to Type 6FE5 50FE5 
110 62Q 115 8.5 32 14000 12800 —— 3000 1.2 50FK5 
For other ratings, refer to Type 25Z6GT 50X6 
For other ratings, refer to Type 25Z6GT 50Y66T 
Max. AC Volts per Plate (RMS), 117 Min. Total Effective Piate-Supply Impedance per 
Max. D€ Output mA, 65 Plate, 15 ohms 5OY7GT 


Max. AC Volts per Plate (RMS), 235 Min. Total Effec. Plate-Supply Imped. per Plate: At 117 
Max. DC Output mA per Plate, 65 volts, 15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms 


Max. DC Output mA, 65 
Max. DC Output mA per Plate, 65 90276 
For other characteristics, refer to Type 6N7 53 
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RCA Basing Heater or Use : 
Out- Dia- Filament (F) Values to right give operat- 
Type Name line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


Amplifier Unit as Class A 


JOL7GT  Rectifier-Beam Power Tube  13F © 8AA —70.0 0.15 ue 
Half-Wave Rectifier 
75 Twin Diode—High-Mu Triode 24B 6G 6.3 0.3 Amplifier 
emote-Cutoff Pentode 3 0. mplifier Mixer 
78 Remote-Cuteff Pentod 24B 6F 6.3 3 Amplifi 
With Capacitive-Input Filter 
80 Full-Wave Rectifier 26 4C 5.0F 2.0 _ 
With Inductive-Input Filter 
Rita toe Ae ee 
22 With Capacitive-Input Filter 
84/624 Full-Wave Rectifier ian 88 6.3 0.5 ee 
With Inductive-Input Filter 
a ees hsp i cl Cc pc 
17L7 Amplifier Unit as Class A 
Amplifier 
GT/ Rectifier-Beam Power Tube 13F 8A0 117 0.09 
M7GT Half-Wave Rectifier 
wo kg cr 
Amplifier Unit as Class A 
Ae Rectifier-Beam Power Tube 13F = 8AV.—‘117 0.09 uh UA 
Half-Wave Rectifier 
a sg a oe a nce a errr 
ae 7 Rectifier-Beam Pewer Tube 13F 8AV 117 0.09 
a ee nN ee 
11723 Half-Wave Rectifier 5D 4CB 117 0.04 With Capacitive-Input Filter 
Pea. eee et Peele ten. TROT ST ees 
7 Half-Wave Rectifier 29F 5AA 17 0.04 With Capacitive-Input Filter 
Voltage Doubler 
11726 Rectifier-Doubler 13D 74 117 0.075 
GT Half-Wave Rectifier 
ann Scere TS coc runes renee E TSN 
7027 Beam Power Tube 19F SHY 6.3 0.9 Push-Pull Class“2az Ampuiie 
Push-Pull Class ABi Amplifier 
‘ 12.6 0.15 Unit No. 1 as Class A Amplifier 
7247 Dual triede is ve 6.3 0.3 Unit No. 2 as Class A Amplifier 
Class A Amplifier 
7591 Beam Power Tube 13D 8KQ 6.3 0.8 Sr eee ee 
Class A Amplifier 
7695 Beam Power Tube 130 = SPX (50 0.155 Pull CaS ane apitier = 
EM84/ 


Electron—Ray Tube GF SGA 6.3 0.27 Visual Indicator 
6FG6 
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Power 
Grid Bias Screen 
or - Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
110 — 7.5V 110 3.0 40.0 15000 7500 — 2000" = Lo 70L7GT 
Max. Peak Inverse Volts, 350 __ Max. DC Output mA, 70 Max. Peak Plate mA, 420 
Min. Total Effect. Plate-Supply Imped., 15 ohms 
For other characteristics, refer to Type 6SQ7 ., 75 
For other characteristics, refer to Type 6K7 78 
AC Volts per Plate (RMS), 350 DC Output mA, 125 Min. Total Effect. Supply 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 440 Imped. per Plate, 50 ohms 80 
AC Volts per Plate (RMS), 500 Max. DC Output mA, 125 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 440 10 henries 
AC Volts per Plate (RMS), 325 DC Output mA, 60 Total Effect. Supply 
Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 180 Imped. per Plate, 150 ohms 84/624 
AC Volts per Plate (RMS), 450 Max. DC Output mA, 60 Value of Input 
Max. Peak Inverse Volts, 1250 Max. Peak Pilate mA, 180 Choke, 10 henries 
105 25 2V 105 4 43 17000 5300 Spee 4000 0.85  I17L7 
Oe SS WS eee te Ss CS See ee ee a 
Max. AC Plate Volts (RMS), 117 Max. DC Output mA, 75 Min. Total Effect. Plate- ue 
Maffl. Peak Inverse Volts, 350 Max. Peak Plate mA, 450 Supply Imped., 15 ohms 
100 — 6V 100 5 51 16000 7000 oo 3000 1.2 117N7 
Ee a 2 a eS ee eee 
Max. AC Plate Volts (RMS), 117 Max. DC Output mA, 75 Min. Total Effect. Plate- GT 
Max. Peak Inverse Volts, 350 Max. Peak Plate mA, 450 Supply Impedance, 15 ohms 
For other characteristics, refer to Type 117L7/M7GT ve 
J 4 SR AY 2 Be, Gee. ee ee ee ee 
Max. Peak Inverse Volts, 330 Max. DC Output mA, 90 Min. Total Effect. Plate- 11723 
Max. Peak Plate mA, 540 Supply !mped., 20 ohms 
Max. Peak Inverse Voits, 350 Max. DC Output mA, 90 Min. Total Effect. Piate- 11724 
Max. Peak Plate mA, 540 Supply Imped., 30 ohms GT 
AC Volts per Plate (RMS), 117 Min. Total Effective Plate-Supply Impedance per Plate: 
DC Output mA, 60 Half-Wave, 30 ohms; Full-Wave, 15 ohms 11726 
AC Volts per Plate (RMS), 235 Min. Total Effect. Supply Imped. per Plate: At 117 GT 
DC Output mA per Plate, 60 volts, 15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms 
450 —30V 350 3.40 950 — —— — 6000 50 
400 2002 300 70 1120 a —— —— 6600 32 7027 
380 180Q 380 5.60 1380 aa —— — 4500 36 
410 2202 — Cath. mA, 134 — — — 8000 24 
250 — 2V —— — 1:2 62500 1600 100 eee ae 1247 
250 — 8.5V — — 10% 7700 2200 17 a gts 
300 —10V 300 8 60 29000 10200 —— 3000 ll 7591 
450 200Q 400 11.5 82 oo — —— 9000 28 
130 —11V 130 5 100 7000 11000 aa 1100 4.5 7695 
140 50Q 140 9 210 —- — oo 1500 10 
Triode Plate Supply Volts, 250 Fluorescent-Target Volts, 250 
Triode-Plate Resistance, 1 MQ : Triode-Grid Resistance, 0.47 MQ EM84/ 
Triode Grid-Supply Volts, —22 Triode Plate mA, 0.06 Fluorescent Target mA, 1.6 6FG6 


Max. Length of Dark Part of Target, when triode grid resistor = 0, 1.14 inch 
t For two tubes at stated plate-to-plate load. Ol For two tubes. 
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BASING DIAGRAMS FOR RCA PICTURE TUBES 
(See page 495 for data.) 


ANODE 
H G 


Qa) 
KG) ( =\¢ NC 
ee a 
7-G | sR 8JK 


7FA 
ANODE = G3 + Ge + CL ANODE = G3 + Gs + CL ANODE = G3 + Gs + CL ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = G, AUTOMATIC FOCUSING FOCUSING ELECTRODE = Gy FOCUSING ELECTRODE = Gq 


@JR skw 
ANODE = Gs + Gs + CL ANODE = Gg + CL > ANODE = G3 + Gs + Ch 
FOCUSING ELECTRODE = Gs, FOCUSING ELECTRODE = G3 FOCUSING ELECTRODE = G4 


G3 IC 


12AB 12AD é 
ANODE = G3 + Gs } CL ANODE = G3 + G5 +Cl ANODE = Gs + CL 
FOCUSING ELECTRODE = G4 FOCUSING ELECTRODE = G4 FOCUSING ELECTRODE ~ Ga 
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120 
ANODE - G3 + CL 


ANODE 


12N 


14BE 
ANODE = Ga + G4 + ct 
FOCUSING ELECTRODE = G3 
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12t 
ANODE = G3 + Gs + Cl 
FOCUSING ELECTRODE = Gag 


128 
ANODE = G3 + G5 + CL 
AUTOMATIC FOCUSING 


(14AL) 
CAP OVER PIN No. 1 
= Gat Gs 
CAP OVER PIN No. 2 =ANODE 
= Ge + Cl & HIGH-VOLTAGE 
TERMINAL. Connect High-Volt- 
age Supply to this Cap and also 
connect 50,000-ohm resistor 
between this Cap and the Cap 
over Pin No. 1. 
FOCUSING ELECTRODE = G3 


14k 
ANODE = Go + Gq + CL 
FOCUSING ELECTRODE = Gg 


ANODE = G3 + Gs + Ct 
FOCUSING ELECTRODE = G4 


14AH 
ANODE = Gat Gy +Ct+R 
FOCUSING ELECTRODE = G3 


' 14AU 


ULTOR = Gg + Gs + CL 
FOCUSING ELECTRODE = G3 


20A 
ANODE = Gs + Gg + CL 
FOCUSING ELECTRODE = G3 


Notes for RCA Picture Tube Characteristics Chart 


@ G Glass round. 

@ M Metal round. 

mw G Glass rectangular. 

g M Metal rectangular. 

E Electrostatic. 

M Magnetic. 

a Faceplate is spherical, un- 
less otherwise specified. 

b All types utilize magnetic 
deflection except for type 
7J3P4 which employs elec- 
trostatic deflection. 

c The anode is defined as the 
electrode, or the electrode 
in combination with one or 
more additional electrodes 
connected within the tube 
to it, to which is applied 
the highest dc voltage for 


accelerating the electrons in 

_ the beam. 

‘d Projection type. 

e Typical deflection factors 
(volts dc/in.) for anode 
voltage of 6000 volts: 

DJ1 & DJ2 (nearer screen) 
186 to 246 

DJ3 & DJ4 (nearer base) 
150 to 204 

f Has low grid-No.2 voltage 
rating: for Cathode-Drive 
Service. 

g This type has an _ internal 
magnetic shield. 

h Cylindrical faceplate. 

j Bipanel type. 

k Treated to reduce specular 
reflection. 


m PAN-O-PLY—integral im- 
plosion protection. 

n This type has a flat, alu- 
minized, filterglass phosphor- 
dot screen plate. 

p Three heaters paralleled in- 
ternally. 

q This type has an_ integral 
protective window. 

r Three heaters series 
nected internally. 

s Automatic, 

t Hi-Lite screen, 
phospor. 

u Filled-rim-type 
ture. 

v 21-inch round color picture 
tube similar to 21FBP22. 


con- 


rare-earth 


safety fea- 


a 
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RCA 
Type 


STP4? 
15P4 
8DP4 
SQP4A 
10BP4A 


TOFP4A 
11CP4 
T1HP4A 
11GP4 
12BNP4A 


12KP4A 
14ATP4 
14CP4B 
14WP4 

16ANP4 


16AYP4 
16BGP4 
16DP4A 
16CHP4A’ 
16LP4A 


16RP4B 
161P4 
16WP4A 
17BJP4 
17BP4D 


170DP4 
17CFP4 
170P4 
17€SP4 
170YP4 
17DAP4 
1/DKP4 
17DQP4’ 
17DRP4" 
17DSP4 


17DXP4 
17EFP4 


-T7HP4C 


T7LP4B 
170P4B 
17TP4 

19ABP4 
19AHP4 
TSAJP4’ 
TSAUP4 
1SAVP4 


Aluminized 
Screen 


Yes 
Yes 


Yes 
Yes 


Yes 


Heater 


Greatest 
Deflection 
Angie® 


Approx. Maximum 


Tube 


Approx.) Focusing Weight 


( 
Voits/mA Envelopee Degrees 


Silverama Types for Black-and-White TV 


6.3/600 
6.3/600 
6.3/600 
4.7/300 
6.3/600 


6.3/600 
6.3/450 
6.3/450 
6.3/450 
6.3/490 


6.3/600 
8.4/450 
6.3/600 
6.3/600 
6.3/600 


6.3/450 
6.3/450 
6.37450 
6.3/600 
6.3/600 


6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 


8.4/450 
6.3/600 
6.3/600 
6.3/600 
6.3/600 


2.68/450 
6.3/600 
6.3/450 
2.68/450 
6.3/600 
6.30/450 
6.30/450 
6.3/600 
6.3/600 
6.3/600 


6.3/600 
2.68/450 
6.3/450 
6.3/450 
6.3/600 
6.3/600 


@&6 
@& 


BG 
mG 
mG 
wG 
mG 
BG 
mG 
BG 
mG 
mG” 
wG* 
= M* 
mG 
mG 
aG 
m Gi" 
mG 


90 


114 


Mama msm Isa Ts A MSM MSM 2B2 2/22 MMM VMZzM2\ m4 MM2|\Z2mmmmM 


E 


Method Pounds 


4 
3 
3 
3.5 
10 


10 


* Basing diagrams for RCA picture tubes are shown on page 493. 


Over-all 
Length 
inches 


12.125 
14.875 
10.750 
13.062 
18.000 


18.000 
9.188 
9.188 
9.035 
9.598 


18.000 
13.500 
16.844 
13.500 
10.750 


10.561 
10.811 
10.811 
21.000 
22.625 


19.125 
18.500 
18.125 
15.000 
19.562 


12.812 
15.379 
19.000 
12.625 
14.379 


10.875 
10.938 
12.375 
11.000 
11.438 


10.938 
11.438 
19.562 
19.562 
19.562 


19.312 
11.125 
11.625 
11.625 
11.938 
11.625 


Basing* 


12€ 
14R 
12AB 
12AD 
12N 


12N 
8HR 
8HR 
SHR 
8HR 


12N 
12L 
12N 
12L 
8HR 


8HR 
8HR 
SHR 
12D 
12N 


12N 
12N 
12N 
12L 
12N 


SHR 
12L 
12D 
TFA 
12L 


8)K 
8JR 
7FA 
8)K 
8HR 


8JR 
SHR 
12L 
12L 
12N 


12M 
8JK 

BHR 
7FA 
8HR 
8HR 


i PM 
Maximum lon-Trap 


Anode? 
Volts 


29500 
6900 
9000 
7500 
13000 


13000 
15000 
15000 
15000 
16000 


13000 
15500 
15900 
15500 
18000 


20000 
20000 
20000 
16500 
15500 


17500 
19500 
17500 
17900 
17900 


17500 
17500 
17900 
17500 
17500 


17500 
23000 
17500 
17500 
20000 


17500 
20000 
17500 
17500 
20000 


17500 
20000 
17500 
20000 
20000 
23000 


Magnet 
Required 


No 
No 
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RCA PICTURE TUBE CHARACTERISTICS CHART (Cont’d) 


Greatest 
eect Approx. Maximum Design PM 


ngle : Tube = Over-all Maximum lon-Trap 
RCA Aluminized Heater (Approx.) Focusing Weight Length 4 Anodee Magnet 
Type Screen Volts/mA Envelopes Degrees Method Pounds Inches Basing* Volts Required 


Silverama Types for Black-and-White TV 


1SAYP4 Yes 6.3/450 MG 114 144 11.625 8HR 23000 No 
19BDP4’ Yes 6.3/600 mG 92 15 wy gl 5.62005 ole Pe No 
19BTP4 Yes  6.3/600 mG 114 14 «11.062 =8JR = 23000 No 
19CHP4‘ Yes 63/600 mG 114 14 11.875 8HR 20000 No 
19CMP4° Yes 6.3/450 ™@G 114 14 = =11.875 =8HR = 20000 No 


E 
E 
E 
E 
E 
19CXP4’ Yes 6.3/600 mG 114 E 14 11.875 7FA 20000 No 
19DAP4 Yes  6.3/450 mt G** 114 E 15.5 11.875 8HR 23000 No 
19DQP4 Yes  6.3/450 mm G™ 114 E 15 11.875 8HR 23000 No 
19DRP4 Yes  6.3/600 | G” 114 E 15 11.875 8HR = 23000 No 
19DSP4‘ Yes 6.3/600 mG” 114 E 15 11.875 8HR 20000 No 
1SEBP4 Yes  6.3/600 i G" 114 E 16 11.875 8HR 23000 No 
1SEGP4’ Yes  6.3/450 i G” 114 E 16 11.875 8HR 21000 No 
19ENP4A Yes 63/450 mG” 114 E 15 11.875 8HR 21000 No 
19FEP4B’ Yes 6.3/450 mm G™ 114 E 15 11875 8HR 23500 No 
20DP4D Yes  6.3/600 mG 70 M 30 oy 2f2.120)5, dN 200K Ne 
20HP4E Yes 63/600 mG 70 p 3074 22125: SIZE ee oUG No 
21AMP4B Yes 63/600 mG 90 M 24 20.375 12N 20000 No 
21AVP4C Yes 6.3/600 ™G 72 E 24 23.406 12L 22000 No 
21AWP4A Yes  6.3/600 mG 72 M 24 23.406 12N 20000 No 
21CBP4A Yes 63/600 mG 90 E 24 » J8.37 5.9 cel 200 No 
21CQP4 Yes 63/600 mG 110 E 20 14812 7FA 20000 No 
21DEP4A Yes 63/600 mG 110 E 20 15.000 8HR 22000 No 
21DFP4 Yes 63/600 mG 110 E 23. «14.750 8HR 20000 No 

E 

E 

E 

M 

E 

E 

E 

E 

E 

E 

M 

E 

E 

M 

E 

E 

E 

E 

E 

E 

E 

E 


21DHP4 Yes 6.3/450 mG 110 20 15.000 8HR 20000 No 
21DLP4 Yes  6.3/600 mG 90 24 ~ uh] d/dvy dekh SemeauuU No 


21DSP4/ Yes  6.3/600 mG 90 24 18.375 12L 22000 No 
21EP4C Yes  6.3/600 wm G” 70 29 23.406 12N 20000 No 
21EQP4 Yes 63/600 mG 110 23. 12.875 8JR 20000 No 
21FAP4 Yes 63/600 mG 110 20 im hdA25 om. BIR © Mazavue No 
21FDP4 Yes 6.3/600 mG 110 20 13.375 8KW 20000 No 


21FP4D Yes  6.3/600 @ G’ 10 29 23.406 12L 20000 No 
21FVP4 Yes 6.3/450 mG” 114 19 12.937. 8HR 23000 No 
21MP4 No 6.3/600 @M 70 18  22,625,,.12M 17900 Yes 
21WP4B Yes 63/600 mG 70 24 22.812 12N 20000 No 
21XP4B Yes 6.3/600 mG 70 24 22.812 12L 20000 No 


21¥P4B Yes 63/600 mG 70 24 = =23.406 «=12L =. 20000 No 
21ZP4C Yes 6.3/600 mG 70 24 23.406 12N 20000 No 
23AHP4 Yes 63/600 mG 92 27 4 18.37 Dinas Lee ee Be No 
23ARP4 Yes 6.3/600 mG 110 25 15.156 8hR 22000 No 
23ASP4 Yes 6.3/600 G 92 27.5 UBD yd Bee No 


qapaP4’ Yes 63/600 mG 110 33. 15.562 SHR 22000 No 
23BIP4’ «=sYes_«=«s«6.3/600 mG ~~ 92 27 18.500 12. 25000 No 
23BLP4' = Yes.—«S«s«6.3/600 mm GI* = 9 35 18875 12L 25000 No 
23B0P4 = Yes_~—«G.3/450 mG’ 110 33 15.562 SHR 23000 Ne 
23CBP4 ss Yes-_« 63/450 mG’ = 119 33 15.562 8HR 23000 Ne 
2306P4. «ses «=—6.3/450. mG 92 E 27 18375 12 22000 No 


* Basing diagrams for RCA picture tubes are shown on page 493. 
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RCA PICTURE TUBE CHARACTERISTICS CHART (Cont'd) 


Greatest 
Deflection 
Angle® 


Maximum 
Over-all 


Approx. 
Tube 


Design 


A497 


PM 


Maximum fon-Trap 


* Basing diagrams for RCA picture tubes are shown on page 493. 


AAU 27500 


RCA Aluminized Heater (Approx.) Focusing Weight Length Anodec Magnet 
Type Screen Volts/mA Envelopee Degrees Method Pounds Inches Basing* Volts Required 
Silverama Types for Black-and-White TV 
23CP4 Yes 6.3/600 m@ G 110 E 33 15.562  8HR 22000 No 
23CQP4 Yes 6.3/450 m@G 114 E 24 14.062 8HR 23500 No 
23DAP4’ Yes 6.3/600 mG 94 E 27 17.391 8HR 23000 No 
23DBP4’ Yes 6.3/600 mG 110 E 25 15.156  8HR 22000 No 
23EKP4 Yes §.3/450 mG” 92 E 29 18375 12L 25000 No 
23ENP4’ Yes 6.3/660 mG” 92 E 29 18.500 12L 25000 No 
23EP4‘ Yes 6.3/600 m @ 110 E 33 15.562 8KP 22000 No 
23EQP4 Yes 6§.3/450 mG” 114 E 28 14.812 8HR 23000 No 
23ETP4 Yes 6.3/600 mG” 110 E 28 15.156 8HR 23000 No 
23FBP4/ Yes 6.3/600 mm G*” 92 E 29 18.500 12L 25000 No 
23FP4A Yes 6.3/600 mG 114 E 24 14.062 8HR 23500 No 
23FRP4/ Yes 6.3/450 m G" 110 E 29 14.531 8HR 23000 ‘No 
23FSP4 Yes 6.3/600 m G” 110 E 29 15.156 8HR 23000 No 
23G)P4A Yes 6.3/450 mG” 110 E 28 14.531 8HR 23000 No 
23HFP4A Yes 6.3/450 mG” 110 E 28 15.156 8HR 23000 No 
23HUP4A’ Yes 6.3/450 mG” 110 E 28 14.656 8HR 23500 No 
23)P4/ Yes 6§.3/450 m@ @ 110 E 33 15.875 7FA 22000 No 
23NP4/ Yes 6.3/600 mG 114 E 24 14.812 8HR 22000 No 
23YP4 Yes 6.3/600 m@ @ 92 E 35 18.750:  12L 22000 No 
24AEP4 Yes 6.3/600 mG 90 E 32.5 - 49.500 1202 22000 No 
24AHP4 Yes 6.3/600 mG 110 E 26.5 16.188 8HR 22000 No 
24ATP4° Yes 6.3/600 mG 90 E pV pms SY 1 SR Wd 22000 No 
24AUP4 Yes 6.3/600 mG 90 E 3225%. 48-500 © 12L 22000 No 
24BAP4‘ Yes 6.3/600 mG 110 E 26.5 16.188 8HR 22000 No 
24BEP4 Yes 6.3/600 G 110 E 26.5. 15.125 8KW 20000 No 
24CP4B Yes 6.3/600 mG 90 M 32.52 21.500: 12N 22000 No 
27MP4 Yes 6.3/600 m@M 90 M 30 22.188 12D 20000 Yes 
 27RP4A Yes 6.3/600 mG 90 M 44 23.438 12N 22000 No 

Color Picture Tubes 
15GP22” Yes 6.3/18008 @G 45 E 25 26.125 20A 22000 No 
19EXP22‘ Yes 6§.3/800" mG 90 E 21 18.231 14BE 27500 No 
19EYP22‘ Yes 6§.3/800" m= G%* 90 E 24 18.423 14BE 27500 No 
21AXP22A Yes 6.3/1800? @M 70 E 28 25.312 14AH 27500 No 
21CYP22A Yes 6.3/1800 @ G 70 E 36.5 25.406 14AL 27500 Ne 
21FBP22 Yes 6§.3/1800? @G 70 E 36.5 25.406 14AU 27500 No 
21FBP22A‘ Yes 6.3/1800 @G 70 E 36.5. 25.406  14AU 27500 No 
21FIP22 Yes 6.3/1800 @ G*¢ 70 E 4] 25.594 14AU 27500 No 
21FJP22A' Yes 6.3/1808 @ G*4 70 E 4) 25.594  I14AU 27500 No 
25AP22A‘ Yes 6§.3/800" mf Ge 90 E 42 21.299 J4BE 27500 No 
25BP22A' Yes ~—«6.3/800" ~mG —M0 E+ - 37 21.107 14BE 27500 —Ne 
| eee Test Picture Tubes 
5AXP4 No  6.3/600 @G 53 ES 15 11.000 128 20000 No 
BXP4 Yes 6.3/600 mG 90 E 3 11.750 128 22000 No 
BYP4 Yes 6.3/600 mG 110 tf 2 9.000 7FG 22000 No 
1828P22° Yes —6.3/1800 @:G 70 E 36.5 25.406 No 


‘ 
S 
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RCA VOLTAGE-REGULATOR 
AND VOLTAGE-REFERENCE TUBES 


These tubes are designed for voltage-regulation requiring a relatively constant 
de output voltage across a load independent of load and line-voltage variations. 
ia nes ee ee Ea Mi an 8 ee 


pc 


Operating Ambient Max 
DC Oper- Current Anode Anode Regu- Operating Max  Diam- 
RCA ating Range Starting Starting lation Temperature Length eter Diagram 
Type Volts mA Volts (mA) Volts Range (°C) (in) (in) Terminal 
VOLTAGE-REGULATOR TUBES'* 
OA2 10 puede tOccv eeikod” Fel 6 —55 to +90 2-5/8 3/4 5BO 
OA3 75 5to40 105 100 65 55 to +90 4-1/8 1-9/16 4A) 
OA3A TS to 40 105) <-108 ~~ 6.5.5, —55.tp 90s AAJ 
0B2 T0370 acl 0. 0) ai hd) eo 4 —55 to +90 2-5/8 3/4 5B0 
0C2 Fda MaRS Tig Eis 8 LORE nea fe Ro * 55.10 90 2d) onde 5B0 
0C3 105373 Seto; 40 er 7s3 77100 4 —55 to +90 4-1/8 1-9/16 AA) 
OC3A 105; . -5.to.40°6 27 » 100 4 —55 to +90 3-1/16 1-9/32 4A) 
0D3 150 5to40 18 100 5.5 55 to +90 41/8 1-9/16 4A) 
OD3A 150 5to40 180 100 55 55 to +90 3-1/16 1-9/32 4AJ 
991 59 O4t02 87 — 8 - 1-9/16 5/8 ; 
6073 [Is0e ote G0" 185. 3/9 6 —55 to +90 2-5/8 3/4 5B0 
6073/0A2 Ie Sig s0G 185 75 6 —55 to +90 2-5/8 3/4 5B0 
6074 1053, 0i5j40:80" 193. 275 4 —55 to +90 2-5/8 3/4 5B0 
6074/08B2 105; S Sate 86% 2133 275 4 —55 to +90 2-5/8 3/4 5B0 
6626/0A2WA 150.375.4630 3165-7 75 5 —55 to +90 2-5/8 3/4 5B0 
VOLTAGE-REFERENCE TUBES‘ 
(for exceptional voltage stability) 
5651 87 15t03.5 115 — 3 —55 to +90 2-1/8 3/4 5B0 
5651A 855 15%t035 115 — 3 —45 to +90 2-1/8 3/4 5B0 
SERIES-VOLTAGE-REGULATOR TUBES ** 
(for high-current applications) 
bc i Plate Dis- Ampli- Plate Re- Max Max 
RCA Heater Heater Plate Plate sipation fication sistance Length Diameter Terminal 
Type Volts Amperes Volts Amperes (watts) Factor (ohms) (in) (in) Diagram 
6336A 366.3 2.5 20a 0.125 13 2 280 4-5/8 — 1-9/16 8BD 
GASTG = «6.3 2.5 250 0.125 13 2 280 «4-1/6 = 1-23/32 8BD 
6080 = 26.5 0.6 250 ~=—-0.125 13 2 280 4-1/6 1-23/32 8BD 
6082 6.3 5 400 0.4 30 Zul 280 4-3/4 2.07  8BD 


** Indirectly-heated-cathode, vacuum, low-mu twin triodes. * Candelabra two-contact socket. 


7 Cold-cathode, glow-discharge types. 
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1—Glass Envelope 
2—Internal Shield 
3—Plate 
4—Grid No. 3 (Suppressor) 
5—Grid No. 2 (Screen) 
6—Grid No. 1 (Control Grid) 
7—Cathode 
8—Heater 
.9—Exhaust Tip 
10— Getter 
iB ca Spbebe Shield Header 
12—Insulating Spacer 
13—Spacer Shield 
14—Inter-Pin Shield 
15—Glass Button-Stem Seal 
16—Lead Wire 
17—Base Pin 
18—Glass-to-Metal Seal 


Structure of a Miniature Tube 
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Electron Tube 
Testing 


HE electron-tube user-service man, 
experimenter, or non-technical 
radio listener—is interested in knowing 
the condition of his tubes, since they 
govern the performance of the device in 
which they are used. In order to deter- 
mine the condition of a tube, some 
method of test is necessary. Because the 
operating capabilities and design fea- 
tures of a tube are indicated and de- 
scribed by its electrical characteristics, 
a tube is tested by measuring its charac- 
teristics and comparing them with val- 
ues established as standard for that type. 
Tubes which read abnormally high with 
respect to the standard for the type are 
subject to criticism just the same as 
tubes which are too low. 

Certain practical limitations are 
placed on the accuracy with which a 
tube test can be correlated with actual 
tube performance. These limitations 
make it impractical for the service man 
and dealer to employ complex and 
costly testing equipment having labora- 
tory accuracy. Because the accuracy of 
the tube-testing device need be no 
greater than the accuracy of the correla- 
tion between test results and. receiver 
performance, and since certain funda- 
mental characteristics are virtually fixed 
by the manufacturing technique of lead- 
ing tube manufacturers, it is possible to 
employ a relatively simple test in order 
to determine the serviceability of a tube. 

In view of these factors, dealers 
and service men will find it econom- 
ically expedient to obtain adequate 
accuracy and simplicity of operation by 
employing a device which indicates the 
status of a single characteristic. Whether 
the tube is satisfactory or unsatisfactory 
is judged from the test result of this 
single characteristic. Consequently, it is 


very desirable that the characteristic se- 
lected for the test be one which is truly 
representative of the tube’s over-all con- 
dition. 

The following information and cir- 
cuits are given to describe and illustrate 
general theoretical and practical tube- 
tester considerations and not to provide 
information on the construction of a 
home-made tube tester. In addition to 
the problem of determining what tube 
characteristic is most representative of 
performance capabilities in all types of 
receivers, the designer of a home-made 
tester faces the difficult problem of de- 
termining satisfactory limits for his par- 
ticular tester. Getting information of 
this nature, if it is to be accurate and 
useful, is a big job. It requires the test- 
ing of many tubes of each type, testing 
of many types, and correlation of the 
data with performance in many kinds 
of equipment. 


Short-Circuit Test 


The fundamental circuit of a short- 
circuit tester is shown in Fig. 129. Al- 
though this circuit is suitable for tet- 


—== 


cs Ac = 


Fig. 129—Fundamental circuit of a short- 
circuit tester, 


ELECTRON TUBE TESTING 


rodes and types having less than four 
electrodes, tubes of more electrodes may 
be tested by adding more indicator 
lamps to the circuit. Voltages are ap- 
plied between the various electrodes 
with lamps in series with the electrode 
leads. The value of the voltages applied 
will depend on the type of tube being 
tested and its maximum ratings. Any 
two shorted electrodes complete a cir- 
cuit and light one or more lamps. Since 
two electrodes may be just touching to 
give a high-resistance short, it is de- 
sirable that the indicating lamps operate 
on very low current. It is also desirable 
to maintain the filament or heater of the 
tube at its operating temperature during 
the short-circuit test, because short- 
circuits in a tube may sometimes occur 
only when the electrodes are heated. 
However, a short-circuit tester having 
too high a sensitivity may indicate very- 
high-resistance shorts that do not ad- 
versely affect tube operation. 


Selection of a Suitable 
Characteristic for Test 


Some characteristics of a tube are 
far more important in determining its 
Operating worth than are others. The 
cost of building a device to measure 
any one of the more important charac- 
teristics may be considerably higher 
than that of a device which measures a 
less representative characteristic. Conse- 
quently, three methods of test will be 
discussed, ranging from relatively sim- 
ple and inexpensive equipment to more 
elaborate, more accurate, and more 
costly devices. 

An emission test is perhaps the 
simplest method of indicating a tube’s 
condition. (Refer to Diodes, in Elec- 
trons, Electrodes, and Electron Tubes 
section, for a discussion of elec- 
tron emission.) Since emission falls 
off as the tube wears out, low emis- 
sion is indicative of the end of tube 
serviceability. However, the emission 
test is subject to limitations because 
it tests the tube under static conditions 
and does not take into account the ac- 
tual operation of the tube. On the one 
hand, coated filaments, or cathodes, 
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often develop active spots from which 
the emission is so great that the rela- 
tively small grid area adjacent to these 
spots cannot control the electron stream. 
Under these conditions, the total emis- 
sion may indicate the tube to be normal 
although the tube is unsatisfactory. On 
the other hand, coated types of fila- 
ments are capable of such large emis- 
sion that the tube will often operate 
satisfactorily after the emission has 
fallen far below the original value. 
Fig. 130 shows the fundamental 
circuit diagram for an emission test. All 
of the electrodes of the tube, except the 
cathode, are connected to the plate. The 
filament, or heater, is operated at rated 
voltage; after the tube has reached con- 


DIRECT- 
CURRENT 


Fig. 130—Fundamental circuit of an 
emission tester 


stant temperature, a low positive volt- 
age is applied to the plate and the 
electron emission is read on the meter. 
Readings which are well below the 
average for a particular tube type in- 
dicate that the total number of available 
electrons has been so reduced that the 
tube is no longer able to function 
properly. 

A transconductance test takes into 
account a fundamental operating prin- 
ciple of the tube. (This fact will be seen 
from the definition of transconductance 
in the Section on Electron Tube Char- 
acteristics.) It follows that transcon- 
ductance tests, when properly made, 
permit better correlation between test 
results and actual performance than 
does a straight emission test. 

There are two forms of transcon- 
ductance test which can be utilized in a 
tube tester. In the first form (illustrated 
by Fig. 131 giving a fundamental circuit 
with a tetrode under test), appropriate 
operating voltages are applied to the 
electrodes of the tube. A plate current 
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depending upon the electrode voltages 
will then be indicated by the meter. If 
the bias on the grid is then shifted by 
the application of a different grid volt- 
age, a new plate-current reading is ob- 
tained. The difference between the two 
plate-current readings is indicative of 
the transconductance of the tube. This 


Fig. 131—Fundamental circuit of a trans- 
conductance tester using the “grid-shift” 
method. 


method of transconductance testing is 
commonly called the “grid-shift” meth- 
od, and depends on readings under static 
conditions. The fact that this form of 
test is made under static conditions im- 
poses limitations not encountered in the 
second form of test made under dy- 
namic conditions. 

The dynamic transconductance test 
illustrated in Fig. 132 gives a funda- 
mental circuit with a tetrode under test. 
This method is superior to the static 
transconductance test in that ac voltage 


Fig. 132—Fundamental circuit of a 
dynamic transconductance tester. 


is applied to the grid. Thus, the tube is 
tested under conditions which approxi- 
mate actual operating conditions. The 
alternating component of the plate cur- 
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rent is read by means of an ac ammeter 
of the dynamometer type. The trans- 
conductance of the tube is equal to the 
ac plate current divided by the input- 
signal voltage. If a one-volt rms signal 
is applied to the grid, the plate-current- 
meter reading in milliamperes multiplied 
by one thousand is the value of trans- 
conductance in micromhos. 

The power-output test probably 
gives the best correlation between test 
results and actual operating perform- 
ance of a tube. In the case of voltage 
amplifiers, the power output is indica- 
tive of the amplification and output 
voltages obtainable from the tube. In 
the case of power-output tubes, the per- 
formance of the tube is closely checked. 
Consequently, although more compli- 
cated to set up, the power-output test 
will give closer correlation with actual 
performance than any other single test. 

Fig. 133 shows the fundamental 
circuit of a power-output test for class 
A operation of tubes. The diagram illus- 
trates the method for a pentode. The ac 
output voltage developed across the 


Fig. 133—Fundamental circuit of a power- 
output tester for class A operation of tubes. 


plate-load impedance (L) is indicated by 
the current meter. The current meter is 
isolated as far as the dc plate current is 
concerned by the capacitor (C). The 
power output can be calculated from 
the current reading and known load 
resistance. In this way, it is possible to 
determine the operating condition of the 
tube quite accurately. 

Fig. 134 shows the fundamental 
circuit of a power-output test for class 
B operation of tubes. With ac voltage 


ELECTRON TUBE TESTING 


applied to the grid of the tube, the 
current in the plate circuit is read on 
a dc milliammeter. The power output 
of the tube is approximately equal to: 


(Ib? & Rx)/0.405, 


where P, is the power output in watts, 
I, is the dc current in amperes, and Rx 
is the load resistance in ohms. 


Fig. 134—Fundamental circuit of a power- 
output tester for class B operation of tubes. 


Essential Tube-Tester 
Requirements 


1. The tester should provide for 
making a short-circuit test before meas- 
urement of the tube’s characteristics. 

2. It is important that some means 
of controlling the voltages applied to the 
electrodes of the tube be provided. If 


rk 
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the tester is ac operated, a line-voltage 
control permits the supply of proper 
electrode voltages. 

3. It is essential that the rated volt- 
age applied to the filament or heater be 
maintained accurately. 

4. It is suggested that the bHat- 
acteristics test follow one of the meth- 
ods described. The method selected and 
the quality of the parts used in the test 
will depend upon the user’s require- 
ments. 


Tube-Tester Limitations 


A tube-testing device can only indi- 
cate the difference between a given 
tube’s characteristics and those which 
are standard for that particular type. 
Since the operating conditions imposed 
upon a tube of a given type may vary 
within wide limits, it is impossible for 
a tube-testing device to evaluate tubes 
in terms of performance capabilities 
for all applications. The tube tester, 
therefore, cannot be looked upon as a 
final authority in determining whether 
or not a tube is always satisfactory. 
Actual operating test in the equipment 
in which the tube is to be used will 
give the best possible indication of a 
tube’s worth. 
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Resistance-Coupled 


Amplifiers 


ESISTANCE-COUPLED, audio- 

frequency voltage amplifiers utilize 
simple components and are capable of 
providing essentially uniform amplifica- 
tion over a relatively wide frequency 
range. 


Suitable Tubes 


In this section, data are given for 
over 45 types of tubes suitable for use 
in resistance-coupled circuits. These 
types include low- and high-mu triodes, 
twin triodes, triode-connected pentodes, 
and pentodes. The accompanying key 
to tube types will assist in locating the 
appropriate data chart. 


Circuit Advantages 


For most of the types shown, the 
data pertain to operation with cathode 
bias; for all of the pentodes, the data 
pertain to operation with series screen- 
grid resistor. The use of a cathode-bias 
resistor where feasible and a series 
screen-grid resistor where applicable 
offers several advantages over fixed- 
voltage operation. 

The advantages are: (1) effects of 
possible tube differences are minimized; 
(2) operation over a wide range of plate- 
supply voltages without appreciable 
change in gain is feasible; (3) the low 
frequency at which the amplifier cuts 
off is easily changed; and (4) tendency 
toward motorboating is minimized. 


Number of Stages 


These advantages can be enhanced 
by the addition of suitable decoupling 
filters in the plate supply of each stage 
of a multi-stage amplifier. With proper 
filters, three or more amplifier stages 
can be operated from a single power- 
supply unit of conventional design with- 


Type Chart No. 


3AU6 ve 
3AV6 9 
3BCS/ 

3CE5 

3CB6 

3CF6 


6AU6A 
6AV6 
6BC5S 
6BK7B 
6BQ7TA 


6BZ7 
6C4 
6CB6 
6CB6A 
6CF6 


Type Chart No. 


6CG7 
6CN7 
6EU7 
6FQ7/ 
6CG7 
6SL7GT 


6SN7GTB 
6T8A 
7TAU7 
8FQ7/ 
8CG7 


12AX7A 
12AY7 
12SL7GT 
12SN7GTA 
20EZ7 


5879P 
5879T 
7025 

7199P 
7L99T. 


T = Triode Unit or Triode Connection 
P = Pentode Unit or Pentode Connection 
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out encountering any difficulties due to 
coupling through the power unit. When 
decoupling filters are not used, not 
more than two stages should be op- 
erated from a single power-supply unit. 


Symbols Used in Resistance- 
Coupled Amplifier Charts 


C = Blocking Capacitor (uf). 
Cx = Cathode Bypass Capacitor (uf). 
Cy. = Screen-Grid Bypass Capacitor 


(uf). 

Ew = Plate-Supply Voltage (volts). 
Voltage at plate equals plate- 
supply voltage minus drop in Rp 


and Rx. 
Rx = Cathode Resistor (ohms). 
Ryze = Screen-Grid Resistor 
(megohms). 


R, =Grid Resistor (megohms) for 
following stage. 

R, = Plate Resistor (megohms). 

V.G.= Voltage Gain. 

E, = Output Voltage (peak volts). 
This voltage is obtained across 
R, (for following stage) at any 
frequency within the flat region 
of the output vs. frequency 
curve, and is for the condition 
where the signal level is ade- 
quate to swing the grid of 
the resistance-coupled amplifier 
tube to the point where its grid 
starts to draw current. 


Note: The listed values for Eo are the peak 
output voltages available when the grid is 
driven from a low-impedance source. The 
listed values for the cathode resistors are op- 
timum for any signal source. With a high- 
impedance source, protection against severe 
distortion and loss of gain due to input load- 
ing may be obtained by the use of a coupling 
capacitor connected directly to the input grid 
and a high-value resistor connected between 
the grid and ground. 


General Circuit Considerations 


In the discussions which follow, 
the frequency (f.) is that value at which 
the high-frequency response begins to 
fall off. The frequency (f:) is that value 
at which the low-frequency response 
drops below a satisfactory value, as 
discussed below. A variation of 10 per 
cent in values of resistors and capaci- 
tors has only slight effect on perform- 


505 


ance. One-half-watt resistors are usually 
suitable for Rgz, Rg, Rp, and Rx resistors. 
Capacitors C and Cg should have a 
working voltage equal to or greater 
than Ep». Capacitor Cx may have a low 
working voltage in the order of 10 to 
25 volts. 
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Triode Amplifier 
Heater-Cathode Type 


Capacitors C and Cy, have been 
chosen to give an output voltage equal 
to 0.8 E. for a frequency (f:) of 100 
cycles. For any other value of f;, multi- 
ply values of C and Cy by 100/f:. In 


Diagram No. 1 


the case of capacitor Ci, the values 
shown in the charts are for an amplifier 
with dc heater excitation; when ac is 
used, depending on the character of the 
associated circuit, the gain, and _ the, 
value of fi, it may be necessary to in- 
crease the value of Cy to minimize 
hum disturbances. It may be desirable 
to operate the heater at a positive volt- 
age of from 15 to 40 volts with respect 
to the cathode. The voltage output at 
f, of “n’” like stages equals (0.8)" « E,, 
where E. is the peak output voltage of 
final stage. For an amplifier of typical 
construction, the value of fe is well 
above the audio-frequency range for any 
value of Rj. 
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Pentode Amplifier 

Heater-Cathode Type 
Capacitors C, Cx, and Cg have 
been chosen to give an output voltage 
equal to 0.7 x E. for a frequency (fi) 
of 100 cycles. For any other value of 
f,, multiply values of C, Cx, and Ces 
by 100/f:. In the case of capacitor Cx, 
the values shown in the charts are for 


Diagram No. 2 
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See Circuit 
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® One triode unit. * Peak volts. 
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an amplifier with dc heater excitation; ~ 
when ac is used, depending on the: 
character of the associated circuits, the 
voltage gain, and the value of fi, it 
may be necessary to increase the value ~ 
of Cx to minimize hum disturbances. 
It may be desirable to operate the 
heater at a positive voltage of from 
15 to 40 volts with respect to. the 
cathode. The voltage output at f, for 
“n” like stages equals (0.7)" Eo where 
z. is peak output voltage of final stage. 
For an amplifier of typical construc-. 
tion, and for R, values of 0.1, 0.25, 
and 0.5 megohm, approximate values 
of f. are 20000, 10000, and 5000 cycles 
per second, respectively. 


4 Coupling capacitors should be selected to give desired frequency response. Cathode resistors: 


should be adequately bypassed. 
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«Peak voits, 


axa 


Outlines 


METAL TYPES 


ant | 
BASE -625 


All measurements in inches. 


2A 2-5/8 2-1/16 
2B 3-1/4 2-11/16 


GLASS TYPES 
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/. SMALL-BUTTON 
MINIATURE 9-PIN 


2-5/8 2-3/8 
2.3/4 2-1 
3-1/16 2-13/16 
3-1/8 2-7/8 

2 1-3/4 
2-7/16 2-3/16 
Zz 

1-1/8 = 3/32 
{-9/16 = 3/32 
1-25/32 = 3/32 
1-13/16 + 3/32 
22 3/32 

2-1/8 23/32 
2-7/16 + 3/32: 
2-1/2 + 3/32 


1-29/32 
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1183 MAX. SMALL 
pt CAP 


on ci 4 MAX. 1188 MAX. 
MINJATURE— 
CAP 


x 
MAX, 
Y 
x 
vox MAX; 
MAX, | 
} 1 N HY v 
-BUTTON 
SMALL~BUT TON OUODECAR 12-PIN i 
MINIATURE 9-PIN SMALL-BUTTON 
ny a 825 DUODECAR !2-PIN 
3 ox Qe 
44883. 57 /39 meen 8 1/8 BA 178 ree tinesn , ene | 
2-27/ Fa ae . . he 3 i 
Frag? i eee atta vegans a3 3.05 3.000-3 250 
1 3-1/2. 3-1/4 MAX. BD 2.875 2.250-2.500 9C 4.110 3.766 MAX. 
JE 2-17/32> 2-1/8 + 1/8 BE 3.050 2.770 MAX. 
TF 2-29/32 2-5/8 MAX. 
—>| 18a MAX, WBE. MAR. (c= 
“aes 3 
| . 7 le MAX, iE 
Z Y | 
MAX. Z Y 
x MAX. 
MAX, caress x x 


MAX, 
mM | 
LARGE~BUTTON 
NEQNOVAL, 9-~PIN ‘ 1 
LOCK-IN 
~10- WU UY 13 max, TYPE 


\SMALL-8UTTON 


10A 2630 039 : i said 12 

: 320 1.770-2.010 <i ise =e 

ie 258 ba 20a Soo Mao0 2108 1, 
‘ , .070-2.310 ; a .100-2.2 

100 3.230 2.920 2.370-2.610 Ls ae oa fence 12A  2-9/32 1-3/4 

10E 4.125 3.759 110 3.110 2.730 2.210-2.390 12B 2-25/32 2-1/4 

He 3.110 2.730 11D 3.410 3.010 2.510-2.690 12C = 3-5/32 2-5/8 
3,080 2.770 WIE 2.960 2,580 2.060-2.240 


All measurementsoin inches. 


Bx 


OUTLINES 


13H = 4-3/16 


Z MAX. SMALL 
|_= cap 


MAX. 


wees | 


LARGE-BUTTON 
DUODECAR 12-PIN 


-I6- | 
X 


Y £ 
16A 3.625 3.000-3.250 1.563 
16B. 4.125 3.500-3.750 1.563 
16C 4.875 4.250-4.500 1.563 
16D) 4.375 4.000 MIN. 1.563 


' 


MAX. 


| 


17A 
17B 
17C 
47D 
TIE 


1.562 MAX. 


Bee 


Zz : 
x 
MAX, 


LARGE-BUT TON 
NOVAR 9-PIN 


X Y Z 
3.180 2.800 2.280-2.460 
3.410 3.030 2.510-2.690 
4.160 3.780 3.260-3.440 


3.550 3.170 
3.710 3.330 2.810-2.900 


‘measurements in inches. 
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1.563 MAX, ie 


Tl 


LARGE-BUTTON 
DUODECAR (2-PiN 


X Y 
15A 2.875 2.250-2.500 
15B 3.375 3.000 MAX. 
15€ 3.625 3.000-3.250 
1§D 3.125 2.750 


HNIATURE 
CAR 


1.562 MAX. 


LARGE-BUTTON 
NOVAR 9-PiN 


X Y 
18A. 3.55 3.04 0.13 
18B 4.60 4.09 0.13 
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x 
MAX, 


X Y : 
19A 3-9/1 3 1-9/32 
198 3-7/8 3.5/16 1-13/32 
19¢ 4 3-7/16 1-13/32 


19E 4-5/8 4-1/16 1-3/8 


19F 4-5/8 4-1/16  1-5/8- 


196 4-3/4 4-3/16 1-11/16 
19H | 5-3/16 4-5/8 1-3/8 


OCTAL OR SMALL~SHELL 
SMALL 4-,5-,6-, OR 7~ 
PIN 
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12 MAX MINIATORE 
16 |= _cap 


13 max—l OCTAL 
32 MAX. 


—20- 


All measurements in inches. 


Sax} SMALL 


16 7 CAP 


eres 


Y 
x 
MAX. 
3 23 | OCTAL 
I 32 MAX: 

X Y 
2iA 4-3/4 4+ 3/16 
21 5 4-7/16 
210 §-7/32 4-1/4 


SMALL~SHELL 
SMALL 4-,5-, 6-, OR 7-PIN 


x Y 
24A 4-15/16 4-3/16 & 1/8 
24B 4-17/32 3.25/32 = 1/8 


aki 


OUTLINES 


OCTAL 


’ OCTAL OR SMALL~SHELL 
SMALL 4-, sa 6-, OR T- 
PIN 


-28—- 
Y 


X 
280A = 5-1/8 9 4-7/16 + 5/32 
28B 5-31/16 4-31/32 + 5/32 
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7 

) 
3 
“ic 

-2 Y 
is | 
46 
MAX.. 
x 
ere seees 
MEDIUM-SHELL 
SMALL 4-, 5-,OR 6- PIN; 
gt OCTAL OR SMALL-SHELL 
SMALL 4-, 5-, 6-, OR 7- 
PIN 
-27- 
Y 
27A 5-1/8 4-3/8 == 3/16 
27B 5-3/8 4-9/16 + 3/16 


1166 MAX. 
MAX. MAX. 
LENGTH BEMAETER 


1-3/4 15/16 | 
ae 
2-7/8 1-5/16 7s 
1-5/16 
3-7/16 1-15/16 
1-3/16 
4-7/8 1-9/16 
5-1/32 J-13/16 — 
3-15/42 Wie 
/ / SMALL-BUT TON 
NOVAR 9-PIN 
x oY 
304 2.380 2.060 
30B 3.005 2.625 
30€ 3.080 2.700 
30D 3.110 2.730 
30E 2125 1.750 


: Atl measurements im inches. 
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; SKIRTED 
1.562 MAX. MINIATURE 
1,562 MAX eee 
Y 
MAX. Y 
x x 
MAX. MAX. 
Poa LARGE-BUTTON 
UNGUAR S-PING | NOVAR 9-PIN 
=—3\— —32— 
ae 32 3508 2.879-3.125 
JU - “De 
oh heed eon 32A 4,130 3,.500-3.750 


31€ 3.880 3.500 


LARGE BUTTON 
2-PIN 


X Vy. 
33A 3.06 Max 2.52-2.68 
All measurements in inches. 
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Circuits 


HE circuits included in this Man- 

ua] illustrate some of the more 
important applications of RCA re- 
ceiving tubes; they are not nec- 
essarily examples of commercial 
practice. These circuits have been 
conservatively designed and are ¢a- 
pable of excellent performance. The 
brief description provided with each 
circuit explains the functional rela- 
tionships of the various stages and 
points out intended applications, ma- 
jor performance characteristics, and 
significant design features of the 
over-all circuit. Detailed descriptive 
information on individual circuit 
stages (for example, amplifiers, de- 
tectors, or oscillators) is given in the 
section on. Electron-Tube Applica- 
tions earlier in this Manual, as well 
as in many textbooks on electron- 
tube circuits. 

Electrical specifications are given 
for circuit components to assist those 
interested in home construction. Lay- 
outs and mechanical details are omit- 
ed because they vary widely with the 
requirements of individual set build- 
ers and with the sizes and shapes of 
the components employed. 

Circuits designed for operation 
from both ac and de voltage sup- 
plies should be installed in non-me- 
tallic cabinets or properly insulated 
from metallic cabinets. Potentiome- 
ter shafts and switches should make 
use of insulated (plastic) knobs. In 
practical use, no metallic part of an 
“ac/dc” chassis should be exposed to 
touch, accidental or otherwise. When 
such circuits are tested outside of 
their cabinets, a line isolation trans- 
former such as the RCA WP-25A 
Isotap should be used. 


Performance of these circuits de- 
pends as much on the quality of the 
components selected and the care em- 
ployed in layout and construction as 
on the circuits themselves. Good 
signal reproduction from receivers 
and amplifiers requires the use of 
good-quality speakers, transformers, 
chokes, and input sources (micro- 
phones, phonograph pickups, etc.). 

Coils for the receiver circuits 
may be purchased at local parts deal- 
ers by specifying the characteristics 
required: for rf coils, the circuit po- 
sition (antenna or interstage), tun- 
ing range desired, and tuning ca- 
pacitances employed; for if coils or 
transformers, the intermediate fre- 
quency, circuit position (1st if, 2nd 
if, etc.), and, in some cases, the 
associated tube types; for oscillator 
coils, the receiver tuning range, the 
intermediate frequency, the type of 
converter tube, and the type of wind- 
ing used (tapped or transformer- 
coupled). 

The voltage ratings specified for 
eapacitors are the minimum de work- 
ing voltages required. Paper, mica, 
or ceramic capacitors having higher 
voltage ratings than those specified 
may be used except insofar as the 
physical sizes of such capacitors may 
affect equipment layout. However, if 
electrolytic capacitors having sub- 
stantially higher voltage rating's than 
those specified are used, they may not 
“form” completely at the operating 
voltage, with the result that the ef- 
fective capacitances of such units may 
be below their rated value. The watt- 
age ratings specified for resistors as- 
sume methods of construction that 
provide adequate ventilation; com- 
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pact installations having poor venti- 
lation may require resistors of higher 
wattage ratings. 


Circuits which work at very high 
frequencies or which are required 
to handle very wide bandwidths de- 
mand more than ordinary skill and 
experience in construction. Place- 
ment of component parts is quite 
critical and may require considerable 
experimentation. All rf leads to com- 
ponents including bypass capacitors 
must be kept short and must be prop- 
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erly dressed to minimize undesirable 
coupling and capacitance effects. Cor- 
rect circuit alignment and oscillator 
tracking may require the use of a 
cathode-ray oscilloscope, a high-im- 
pedance vacuum-tube voltmeter, and 
a signal generator capable of sup- 
plying a properly modulated signal 
at the appropriate frequencies. Un- 
less the builder has had considerable 
experience with broad-band, high- 
frequency circuits, he should not 
undertake the construction of such 
circuits. 


LIST OF CIRCUITS Page 
25-1 AC/DC Superheterodyne Radio Receiver ...............--.0 sees 522 
25-2. AM/FM Superheterodyne Radio Receiver ....................-- 524 
25-SriSPMMTiner Bert Iede KO BM, . | Oe een: oe see 4 ae 528 
9514) FM “Steréo "Multiplex “Adapter 0... oo... 6 ge ee op gee 531 
25-5 Three-Stage IF Amplifier/Limiter and Detector ................ 534 
25-6 Preamplifier for Amateur Receiver (21-, 30-, and 50-MHz Ama- 
teur Bands and 27-MHz Citizens Band) ...................045.- 536 
25-7 +: Gode-Practice, Oscillatotanaus ....wsiflagd.. octal contedi eee 538 
25-8 | Citizens-Band Transceiver (26.965 to 27.255 MHz) .............. 540 
25-9 Intercommunication Set (With Master Unit and Two or More Re- 
THOtTAMELI ets) PVIOFFL, PEF OOO ede el yess wes) 544 
25-10 High-Fidelity Audio Amplifier (Class AB:; Power Output, 15 
WALES) ee ee ec sv igs cpr SAM Samet bene: SIR Rctks, vied cle ee 546 
25-11 High-Fidelity Audio Amplifier (Class AB:; Power Output, 30 
Watts) no rtd cre amp mtteu mall «4s. ao -locht other -y fobiyeoen yee 548 
25-12 High-Fidelity Audio Amplifier (Class AB:; Power Output, 50 
Watt8) hovismer. eonetios. ai..Jto eogede Das 29808 Qk Tee 550 
25-13 Two-Channel Stereophonic Amplifier (Power Output, 1 Watt Each 
Ciatitel N88)  CRitie ST CR ee nt ns te ake. 2 552 
25-14 Microphone and Phonograph Amplifier (Power Output, 8 Watts) 554 
95215 "Two-Channel “Audio Mixeti, ©. . be .la ov: 12 - sytersavuten “spk 556 
25-16 Phonograph Amplifier (Power Output, 1 Watt) .................. 557 
25-17 Preamplifier for Magnetic Phonograph Pickup 
(With RIAA. Equilization) ........0... 00. c eee ees 558 
25-18 High-Fidelity Preamplifier for Tape-Head Pickup 
(With NARTB Equilization) .............. cece 560 
25-19 Preamplifier for Ceramic Phonograph Pickup 
(Cathode-Follower Output) 0. one we 562 
25-20 Low-Distortion Preamplifier (For Low-Output, High-Impedance 
Microphones) 4 oc. mehr + etary rete ec ee teres ime ial’ <Relereaians 563 
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25-21 
25-22 
25-23 
25-24 
25-25 
25-26 
25-27 


25-28 


25-29 


25-30 


Bass and Treble Tone-Control Amplifier ............0....00n000 0° 
Sine- Square-Wave Audio Signal Generator 
Electronic Volt-Ohm Meter 
Cathode-Ray Oscilloscope 

Pe MRPOSE er OWT SUPPLY) 465 oo, o 2 wl. Soe eo ee ae Ob nae EO ow 
VHF Tuner (For Black-and-White TV Receiver) ................ 
Video IF Amplifiers and Sound-Channel Circuits (For Black-and- 
Whitteseiy . Receiver) ©. s.00 lec. is Be oe ORES. 
Video, AGC, and Syne Amplifiers, (For Black-and-White TV 
ene. eis, « shes Rel hag os os Sg. Mes vb ahd Boe ads AT Es , 
Vertical and Horizontal Deflection Circuits and High-Voltage 
Rectifier (For Black-and-White TV Receiver) .................... 
Low-Voltage and Heater Supply (For Black-and-White TV Receiver) 
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RCA Technical Publications 


on Electron Tubes, Semiconductor Products, 
and Batteries 


OPIES of the publications listed 

below may be obtained from your 
RCA distributor or from Commercial 
Engineering, Radio Corporation of 
America, Harrison, N. J. 


Electron Tubes 


@ RCA ELECTRON TUBE HANDBOOK 
—HB-3 (7%” x 5%”). Five 2'%4-inch- 
capacity binders. Contains over 7500 
pages of looseleaf data and curves on 
RCA receiving tubes, transmitting tubes, 
cathode-ray tubes, picture tubes, photo- 
cells, phototubes, camera tubes, ig- 
nitrons, vacuum gas rectifiers, traveling- 
wave tubes, premium tubes, pencil 
tubes, and other miscellaneous types 
for special applications. Available on 
subscription basis. Price $20.00* includ- 
ing service for first year. Also available 
with RCA _ Semiconductor Products 
Handbook HB-10 at special combina- 
tion price of $25.00.* 


@ RADIOTRON’ DESIGNER’S HAND- 


BOOK—4th Edition (834” x 542”)— 
1500 pages. Comprehensive reference 
covering the design of radio and audio 
circuits and equipment. 
the design engineer, student, and ex- 


perimenter. Contains 1000 __ illustra- 
tions, 2500 references, and_ cross- 
referenced index of 7000 entries. 


Edited by F. Langford-Smith. Price 


q77.00.*f 


@ RCA PHOTOTUBE AND PHOTOCELL 
MANUAL—PT-60 (814” x 5%8”)—192 


pages. Well-illustrated informative man-: 


ual covering fundamentals and operat- 
ing considerations for vacuum and gas 
phototubes, multiplier phototubes, and 
photocells. Also describes basic appli- 


Written for: 


cations for these devices. Features easy- 
to-use selection chart for multiplier 
phototubes. Data and performance 
curves given for over 90 photo-sensitive 
devices. Price $1.50.*7 


@ RCA TRANSMITTING TUBES—TT-5 
(814” x 538”)—320 pages. Gives data 
on over 180 power tubes having plate-. 
input ratings up to 4 kw and on as- 
sociated rectifier tubes. Provides basic 
information on generic types, parts 
and materials, installation and applica- 
tion, and interpretation of data. Con- 
tains circuit diagrams for transmitting 
and industrial applications. Features 
lie-flat binding. Price $1.00.*t 


@ RCA INTERCHANGEABILITY DIREC- 
TORY OF INDUSTRIAL-TYPE ELECTRON 
TUBES—ID-1020-G (10%” x 8%” )—12 
pages. Lists more than 2500 basic type: 
designations for 22 classes of industrial 
tube types; shows the RCA Direct Re- 
placement Type or the RCA Similar 
Type, when available. Single copy free 
on request. 


@ RCA. INDUSTRIAL RECEIVING-TYPE 
TUBES—RIT 104E (10%” x 8%8” )—32 
pages. Concise technical data on 225 
types used in military, industrial, and: 
commercial equipment. Includes appli- 
cation guide, chart of prototype versus 
similar RCA . industrial types, inter- 
changeability list of domestic versus 
RCA replacements, terminal diagrams, 
and socket and connector information. 
Price 30 cents.* 


@ RCA RECEIVING TUBES AND PIC- 
TURE TUBES—1275M (10%” x 8%”) 
—56 pages. New, enlarged, and up-to- 
date booklet contains classification chart, 
application guide, characteristics chart, 
and base and envelope connection dia- 
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grams on more than 1300 entertainment 
receiving tubes and picture tubes. Price 
40 -cents.* 


e. “RCA INTERCHANGEABILITY DIREC- 
TORY ‘OF FOREIGN vs. U.S.A. RECEIV- 
ING-TYPE. ELECTRON TUBES—ERT- 
197E (8%” x 107%%”)—8 pages. Covers 
approximately 800 foreign tube types 
used principally in AM and FM radios. 
TV receivers, and audio amplifiers. In- 
dicates U.S.A. direct replacement type 


or similar type if available. Price 10 


cents.* 


@ RCA PHOTOCELLS—CSS-800 (107%%” 
x 838”)—36 pages. Contains a se- 
lection of photocell-circuit diagrams; 
technical data and characteristic curves 
of RCA photoconductive, photojunc- 
tion, and photovoltaic cells; interchange- 
ability information. Also contains rep- 
resentative circuits. Price 40 cents.*+ 


@ RCA NUVISTOR TUBES FOR INDUS- 
TRIAL AND MILITARY APPLICATIONS 
—I1CE-280 (10%” x 838”)—16 pages. 
Describes unique features of nuvistors 
and includes tabular data, dimensional 
outlines, curves, terminal diagrams, and 
socket information. Price 25 cents.* +} 


@ RCA COMMAND TUBES—RIT-105— 
36 pages. Detailed technical data for 
six “command” types including types 
12AT7WA, 5654, 5670, 5751, 5814A, 
and 6136. These types are interded for 
use in critical industrial, aircraft, and 
other equipment requiring exceptional 
stability and reliability under severe en- 
vironmental conditions. Price 40 cents.* 


@ RCA NOVAR TUBES—1ICE-311—12 
pages. Describes unique features of 
novar tube types and includes tabular 
data, dimensional outlines, curves, and 
terminal diagrams. Single copy free on 
request. 


@ RCA PHOTOMULTIPLIER AND IMAGE 
TUBES—PIT-700 (10%” x 838”)—36 
pages. Includes concise data on RCA 
photomultiplier tubes, gas and vacuum 
photodiodes, sockets and shields for 
phototubes, and dimensional outlines 
for photo and image tubes. Price 60 


- cents.* 
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@ PRODUCT GUIDE FOR RCA POWER 
TUBES—-PWR-506A—32 pages. Con- 
tains tabulated data on all RCA power 
tubes in order of type designation within 
each general class of service. Includes 
maximum ratings, temperature ratings, 
heater or filament requirements, outline 
drawings, and basing diagrams. Price 15 
cents.* 


@ RCA INDUSTRIAL TUBES PRODUCT 
GUIDE—TPG-200 (10%” x 83%”)—28 
pages. Covers all RCA industrial-tube 
product lines. Gives a brief description 
of each product line together with quick- 
selection data. Single copy free on re- 
quest. . 


@ RCA POWER TUBES CLASSIFICATION 
CHARTS—PWR-504—12 pages. Groups 
all power tube types by their rated 
classes of service and lists them in order 
of power capability. Price 15 cents.* 


@ RCA STORAGE TUBES AND CATHODE- 
RAY TUBES—STC-900A—16 pages. 
Contains technical information on RCA 
storage tubes, special-purpose kine- 
scopes and oscillograph-type cathode- 
ray tubes including display-storage tubes, 
computer-storage tubes, radechons, scan 
conversion tubes, flying-spot tubes, 
monitor, projection, transcriber, and 
view-finder kinescopes; as well as 
data on fluorescent screens. Price 15 
cents.* 


@ RCA TRAVELING-WAVE TUBE CLASSI- 
FICATION CHARTS—MWD-101B—4 
pages. Contains catalog-type data. Sin- 
gle copy free on request. 


@ RCA PENCIL TUBE CLASSIFICATION 
CHARTS—MWD-102A—4 pages. Con- 
tains catalog-type data. Single copy free 
on request. 


@ RCA SOLID-STATE DEVICE CLASSIFI- 
CATION CHARTS—MWD-104B—4 
pages. Contains catalog-type data for 
solid-state microwave devices. Single 
copy free on request. 


@ RCA CAMERA TUBES—CAM-600A— 
26 pages. Contains classification charts, 
defining data and typical characteristic 
curves for RCA image orthicons and 
vidicons. Camera tubes recommended 
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recommended for new equipment de-- 


sign are high-lighted. Price 50 cents.* 


@ TECHNICAL BULLETINS—Authorized 
information on RCA receiving tubes, 
transmitting tubes, and other tubes for 
communications and industry. Be sure 
to mention tube-type bulletin desired. 
Single-copy on any type free on request. 


Semiconductor Products 


@ RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK—HB-10. Two binders, 
each 734” L x 5%” W x 2%” D. Con- 
tains over 1000 pages of loose-leaf data 
and curves on RCA _ semiconductor 
devices such as transistors, silicon rec- 
tifiers, and semiconductor diodes. Avail- 
able on a subscription basis. Price 
$10.00* including service for first year. 
Also available with RCA Electron Tube 
Handbook HB-3 at special combina- 
tion price of $25.00.* 


@ RCA SILICON CONTROLLED RECTI- 
FIER EXPERIMENTER’S MANUAL—-KM-70 
(838” x 538”)—80 pages. Contains 14 
practical and interesting control cir- 
cuits that can be built with a comple- 
ment of active devices available in kit 
form. Includes photographs, schematic 
diagrams, and descriptive writeups. Also 
includes brief descriptions of solid-state 
components used (rectifiers, transistors, 
SCR’s) and short section on trouble- 
shooting. Price 95 cents.*7 


@ RCA TRANSISTOR MANUAL—SC-12 
(8%” x 5%”)—-480 pages. Contains 
up-to-date definitive data on over 630 
semiconductor devices including tunnel 
diodes, silicon controlled rectifiers, va- 
ractor diodes, conventional rectifiers, 
and many classes of transistors. Fea- 
tures easy-to-understand text chapters, 
as well as tabular data on RCA discon- 
tinued transistors. Contains over 40 
practical circuits, complete with parts 
lists, highlighting semiconductor-device 
applications. Price $1.50.*¢ 


@ RCA TUNNEL DIODE MANUAL— 
TD-30 (8%” x 5%”)—160 pages. De- 
scribes the microwave and switching 
capabilities of tunnel diodes. Contains 
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information on theory and character- 
istics, and on tunnel-diode applications 


‘in switching circuits and in microwave 


oscillator, converter, and amplifier cir- 
cuits. Includes data for over 40 RCA 
germanium and gallium arsenide tun- 
nel diodes and tunnel rectifiers. Price 
$1.50.*7 


@ RCA SEMICONDUCTOR PRODUCTS 


GUIDE—SPG-201A (10%” x 8%”) 
—20 pages. Contains classification 
chart, index, and ratings and _ char- 


acteristics on RCA’s line of transistors, 
silicon rectifiers, semiconductor diodes, 
and photocells. Single copy free on re- 
quest. 


@ RCA SILICON RECTIFIERS—62S25—6 
pages. Describes RCA’s line of diffused- 
junction rectifiers. Includes maximum 
ratings and characteristics plus rectifier 
circuit chart which shows voltage and 
current relationships together with 
waveforms for single and polyphase 
rectifier circuits. Single copy free on re- 
quest, 


@ RCA SILICON RECTIFIER — INTER- 
CHANGEABILITY DIRECTORY — _ 1CE- 
229A—16 pages. Contains replacement 
information, ratings, characteristics, and 
physical dimensions for more than 400 
silicon and selenium rectifiers. Price 25 
cents.* 


@ RCA SILICON POWER RECTIFIERS— 
62S10—8 pages. Contains technical data 
on RCA’s line of diffused-junction sili- 
con power rectifiers. Includes quick- 
selection guide for stud-type and high- 
voltage “stack” and “stick” type recti- 
fiers. Single copy free on request. 


@ RCA DIFFUSED-JUNCTION SILICON 
RECTIFIER STACKS AND BRIDGES—SRS- 
300—10 pages. Contains technical data 
on RCA’s diffused-junction silicon recti- 
fier stacks and bridges. Characteristics 
of basic rectifier circuits are also given 
to assist in selection of proper RCA 
rectifier device. Price 20 cents.* 


@ RCA SMALL-SIGNAL SILICON N-P-N 
TRANSISTORS—SST-210—8 pages. Con- 
tains technical data on 2N2102 family 
of silicon transistors including high- 
voltage types, very-high voltage types, 
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linear-beta types, and general types. 
Also includes quick-reference guide. 
Price 20 cents.* 


integrated Circuits 


@ RCA LINEAR INTEGRATED CIR- 
CUIT FUNDAMENTALS—(814” x 5%”) 
240 pages. Contains basic principals 
involved in design and application of 
linear integrated circuits—includes de- 
scription of silicon monolithic fabri- 
cation process—derivation of design 
equations and performance criteria— 
schematic diagrams, operating charac- 
teristics, and performance data for 
RCA (multiple-function silicon  inte- 
grated circuits for a variety of linear 
applications. Price 2.00*7 


Batteries 


@ RCA BATTERY MANUAL—BDG-111 
(10%8” x 834”)—68 pages. Contains in- 
formation on dry cells and batteries 
carbon zinc, mercury, and alkaline 
types. Includes battery theory and ap- 
plications, detailed electrical and me- 
chanical characteristics, a classification 
chart, dimensional outlines, and termi- 
nal connections on each battery type. 
Price 50 cents.*7 

@ RCA BATTERIES—BAT-134H (107%” 
x 8%”—36 pages. Technical data on 
146 carbon-zinc, alkaline, and mer- 
cury batteries for consumer and in- 
dustrial applications. Includes replace- 
ment information for 4000 portable 
radios, and cross-references 860 do- 
mestic battery types to their RCA re- 
placements. Price 35 cents.*+ 


Test and Measuring 
Equipment 
@ INSTRUCTION BOOKLETS — IIlus- 
trated instruction booklets are available 


for all RCA test instruments at the 
prices indicated below. 


WA-44A (Audio Signal 


Generator) .......;. $0.50* 
WA-44C (Audio Signal 

Generator) .........6. 1.00* 
WO-33A (Super Portable 

Oscilloscope) ........ 1.00* 


WO-88A (5-in. Oscilloscope) ...0.75* 
WO-91A (5-in. Oscilloscope) ...1.00* 
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WO-91B (5-in. Oscilloscope) ...1.00* 
WR-36A (Dot-Bar Generator) .0.50* 
WR-46A (Video Dot/Crosshatch 


Generator) ..... ae pcg 1.00* 
WR-49A (RF Signal 

Generator) .......+:- 0.50* 
WR-49B (RF Signal 

Generator) .......... 1.00* 
WR-SOA (RF Signal 

Generator). (222 <2 Po 1.00* 
WR-S1A (Stereo FM Signal 

Simulator) .........-. 1.00* 
WR-52A (Stereo FM Signal 

Simulator) .......... 1.00* 
WR-61B (Color-Bar 

Generator) .......... 1.00* 
WR-64A (Color Bar/Dot/Cross- 

hatch Generator) ..... 1.00* 
WR-64B (Color/Bar/Dot/Cross- 

hatch Generator) ..... 1.00* 


WR-67A (Test-Oscillator) ..... 0.25* 
WR-69A (Television/FM Sweep 


Generator}. seas 1.00* 
WR-70A (REF-IF-VF Marker 

PAGO | on edicts Sa 8 We de 
WR-86A (UHF Sweep 

Greneraton) vatcneeusrerns 0.50* 


WR-99A (Marker Calibrator) ..1.00* 


WT-100A (Electron-Tube Micro 

Mho Meter) *....... sean i py eb 
WT-100A — (Electron-Tube Micro 

Mho Meter, Ser. No. 


1001 and over) ...... 2.00* 
WT-100A (Tube Chart 

1CE-163)5-.-. Neate 3.00* 
WT-110A (Automatic Electron- 

Tube Tester) ......%. 0.75* 
WT-110A (1CE-174 Card Punch 

Data): 27%:'\79V. 4G 0.25* 
WT-110A (1CE-234 Card Punch 

Data? ors POP, eee 1.00* 
WT-115A (Color Picture Tube 

Tester). “Sig eee eee 0.50* 
WV-37A (Radio Battery 

A CSteL) ryy< « aiateteeem = oe 0.252 
WV-37B (Radio Battery 

Tester)?! t.45i% aman 0.25* 
WV-38A (Volt-Ohm- 

Milliammeter) ....... 0.50* 
WV-65A (VoltOhmystt) ...... 0.25* 
WV-74A (High Sensitivity 

AC VTVM) ......-.. 0.75* 
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WV-75A (VoltOhmystt) ......0.25* 
WV-76A (High Sensitivity 


AC VTVM) ......- Pee * 1 os 
WV-77A (VoltOhmyst?) ...... 0.25* 
WV-77B (VoltOhmystt) ...... 0.25* 
WV-77E (VoltOhmystt) ....-. 1.00* 


WV-84C (Ultra-Sensitive DC 
Microammeter) ...«. 
WV-95A (Master 
VoltOhmystt) ....-- 
WV-97A (Senior 
VoltOhmystt ) 


:0.75* 


.025* 


ed eek D7S* 


OU / 


WV-98A (Senior 


VoltOhmystt) .«eceee..1.00* 
WV-98B (Senior 
-. VoltOhmystt) .......1.00* 
WV-98C (Senior 
VoltOhmystt) .......0.50* 
195-A (VoltOhmystt) ......0. 0.25* 


° Trade Mark Reg. U.S. Pat. Off. 


* Prices shown apply in U.S.A. and are 
subject to change without notice. 


7 Suggested price. 


Reading List 


This list includes references of both elementary and advanced character. 
Obviously, the list is not inclusive, but it will guide the reader to other refer ences, 


ALBERT, A. L. Electrons and Electron Deus The Macmillan Co. 

Beck, A. H. W. Thermionic Valves. Cambridge University Press 

CHUTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 

DoE, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc. 
EASTMAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co:;7iInc, 
Epson, W. A. Vacuum Tube Oscillators. John Wiley and Sons, Inc. 

FINK, D. G. Television Engineering. McGraw-Hill Book Co., Inc. 


GuirarDI, A. A. Radio and Television Receiver Circuitry and Operation. Rinehart 
and Co., Inc. 


Gray, T. S. Applied Electronics. John Wiley and Sons, Inc. 

Gros, B. Basic Television. McGraw-Hill Book Co., Inc. 

HENNEY, KeiTH. Radio Engineering Handbook. McGraw-Hill Book Co., Inc. 
Hoa, J. B. Basic Radio. D. Van Nostrand Co., Inc. 

Kotter, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 
MAEDEL, G. F. Basic Mathematics for Television and Radio. Prentice: Hall, _ 
Marcus, A. Elements of Radio. Prentice-Hall, Inc. 


MARKUS AND ZELUFF, Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 


MILLMAN AND SEELY. Electronics. McGraw-Hill Book Co., Inc. 


MOYER AND WostTREL. Radio Receiving and Television Tubes. McGraw-Hill Book 
Co., Inc. 


PENDER, DELMAR, AND McILwatn. Handbook for Electrical Engineers—Communi- 
cations and Electronics. John Wiley and Sons, Inc. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Inc. 


Hickey, H. V., and Viruings, Jr., W. M. Elements of Electronics. McGraw-Hill 
Book Co., Inc. 


RCA TECHNICAL Book Series. Electron Tubes, Vol. I and Vol. 11. RCA Review. 


ReEIcH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book 
Co., Inc. © 


RICHTER, WALTHER. Fundamentals of Industrial Electronic Ciruits. Mc-Graw-Hill 
Book Co., Inc. 


SEELY, S. Electron Tube Circuits. McGraw-Hill Book Co., Inc. 
SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inc. 
STURLEY, K. R. Radio Receiver Design. Chapman and Hall, Ltd. 
TERMAN, F. E. Fundamentals of Radio. McGraw-Hill Book Co., Inc. 
TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 
The Radio Amateurs Handbook. American Radio Relay League. 


ZWORYKIN AND MorToNn. Television: The Electronics of Image Transmission. John 
Wiley and Sons, Inc. 


KEY: BASING DIAGRAMS (Bottom Views) 


@ Gas-Type Tube F— Filament ; Do Not Use, 
BC. Base Sleeve (negative only) Except As 
BS Base Shell Fx Filament Tap Sanam ae 
C External Con- CG. Shad Data 
Mt NC No Internal 
ductive Coating , 
H ~~ Heater Connection— 
CL Collector 
DJ Deflecting Elec- Hi Heater Tap for May ve Ee ge 
Stn Panel Lamp As Tie Point 
hi H ence Ts P Plate (Anode) 
ES External Shield M p RCJ Ray-Control 
F Filament IC Do Not Use Electrode 
F+ Filament IS Internal Shield S Shell 
(positive only) K Cathode . TA Fluorescent Target 


Subscripts for multi-unit types: B, beam power unit; D, diode unit; HP, heptode unit; HX, 
hexode unit; P, pentode unit; T, triode unit; TR, tetrode unit. 


Many tube types are available in addition to the home-entertainment types 
described in this manual. For industrial and specialized. applications, other 
small receiving-type tubes are available, such as nuvistor tubes, “premium” 
tubes, thyratrons, cold-cathode (glow-discharge) tubes, computer tubes, tubes 
for mobile communications application, and Special Red tubes. Other lines 
of RCA electron devices include: 


POWER TUBES 


Transmitting and 
Industrial Types 


TELEVISION CAMERA TUBES 


Image Orthicons, 


MICROWAVE TUBES 
Magnetrons, Traveling-Wave 
Tubes, Pencil Tubes 

CATHODE-RAY TUBES 
Special-Purpose Kinescopes, 
Storage Tubes, and 


Vidicons, and 
Monoscopes 


PHOTOTUBES 


Oscillograph Types 
SPECIAL TYPES 

Vacuum Gauge Tubes, 

Image Converters 


Single-Unit, Twin-Unit, 
and Multiplier Types 


PHOTOCELLS 
Photoconductive and 
Photojunction Types 


INTEGRATED CIRCUITS 
Digital and Linear Types 


SEMICONDUCTOR DEVICES 
Germanium and Silicon 
Transistors, Silicon Rectifiers 
Tunnel Diodes, 

Silicon Controlled Rectifiers, 
Memory Devices 


THYRATRONS and IGNITRONS 
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